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Here it should be stressed that a strong, independent and separai*- 
department/ adequately officered by men oi; sound training and a 
iiatiira! aptitude for the work in hand, is the best means ol ensuring 
the really successful organization and administration o(. India’s wiki 
life sanctuaries and national parks. The possibility ol sonn* Slattn 
perhaps Bombay, succeeding in creating and financing a separatr W'iid 
Life Department should not altogether be ruled out. 

But wdiile it u-ould be eminently desirable to form a separatr and 
independent ‘Wild Life Department’ to control the managemem ot 
all sanctuaries containing valuable wild life, shortage of funds and 
personnel as well as other considerations may render it necessary ihai, 
for the present at any rate, the State Forest Departments should 
continue to administer these sanctuaries. Strengthened by supph'- 
mentary staff to perform the extra supervisory duties entailed h\ tlu* 
preservation of wild life, and with the necessary directives from the 
Central and State Governments, it should not be impossible for the 
State Forest Departments to perform effectively the task of wiki life 
conservation in addition to their other work. By this system the 
problems of dual control are eliminated, and the difficulties of a s(‘pr! - 
rate Wild Life Department working alongside the h'orest Dt*partm(*ni 
with inevitable duplications will not arise. 

It is sometimes difficult, however, to reconcile the functions cjI uhe 
Forest Department, which might seek to exploit the timber and oihei' 
revenue-producing resources of the forests, with measures dictated h\ 
the necessit)^ of preserving intact places of great faunal and scenic 
value. With this difficulty in view, a step forward has recently bt‘en madf 
by the proposal to create Wild Life Advisory Committees to advisi* Slat* 
Governments on measures to be adopted for the preservation and 
control of wild life, and for the creation of national parks, 

A start has already been made at the Centre by the constitution oi 
a Central Board for Wild Life, presumably to advise the ('(Mitral and 
State Governments, to coordinate measures and to collect informaticjn 
and the like. Each State in turn will, it is hoped, form its own com- 
mittee to advise the State (kwernment, as at the Centre. As these 
committees will consist of non -officials as well as officials, the personnel 
w'’0uld be properly representative of the people of the country and iu 
best interests. 

It is to be hoped that each important State of the Indian Vmni 
will be able to create the post of ‘Wild Life Warden’ or "WM Lifr 
Officer’. This person should be of a status not lower tlian that of 
a Divisional Forest Officer, and not under any D.h'.O. hut ncsponsiblo 
to the head of the Government Department himself. It would be 
advantage if he resided at the main sanctuary or national park nl' iIm 
S tate, and not at the dt}’ headquarters of the CkivernnuMit. 

There is some uncertainty in certain circles as to whether the utili- 
zation of forest and other resources is permissible within a san('tuarv oi* 
national park. It will soon be the duty of Wild Life Advisory Conu 
mittees in India to make decisions on this point, and to advise their 
Governments on all matters pertaining to sanctuaries and national parks. 
With the object of resolving doubts, avoiding contnn’ersitMs and making 
the decisions of Advisory Committees easier, it is nect‘ssnrv in examisu' 
carefully the different aspects of sanctuary and park mnnagenumf and 
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their possible good or bad effects on wild life in relation to the country’s 
interests. Measures for the preservation of wild life in general and 
matters relating to finance are beyond the scope of this'^paper, and 
have therefore not been dealt with. 

Ihe exploitable resources of India’s existing or potential national 
parks include timber, fuel, thatch, building posts^ cane, grazing and 
fodder; mineral resources ; water for hydro-electric schemes; catching 
of wild animals such as elephant and rhinoceros; and fishing*. There 
are in India two viewpoints on this question: one is that the sanctu- 
aries and national parks should be entirely sacrosanct, and that no 
form of exploitation or interferenee would be justifiable under any 
circumstances. And the other viewpoint is that this source of revenue 
shoiiid be tapped and the bulk of it utilized for the upkeep of the park 
concerned. 

An analysis of the experiences of other countries in this matter 
would not be out of place here, and might even be of some assistance 
to us in India in the (Conservation of our rich and varied wild life and' 
in the management of the places in which it is found. 

National Parks in other Countries 

(i) Brit a i n. Owing to the comparative absence of wild animal 
life in Britain, the national parks of that country take on a mainl}* 
scenic character. They are usually ‘areas of outstanding* natural 
beauty’. Perhaps the best general definition of Britain’s national 
parks is that given by John Dower : ‘An extensive area of beautiful 
and relatively wild country in. which, for the nation’s benefit and 
by appropriate national decision and action, (a) the characteristic 
landscape beauty is strictly preserved, (h) access and facilities for 
public open-air enjoyment are amply provided, (c) wild life and buildings 
and places of architectural and historic interest are suitably , pro- 
tected, while [d] established farming use is effectively maintained.’ 
Plstablished farming, in other words agricultural exploitation, is active- 
ly encouraged, because much of the beauty of rustic Britain is actually 
clue to the handiwork of farmers and others. 

The machinery devised by the National Parks Commission under 
the 1949 Act ensures that in national parks and other chosen areas- 
*ihc defacement oi’ the countryside can be prevented unless- there are 
overriding reasons to the contrary. Such reasons, before being accept- 
ed, will have to be given the closest consideration by all concerned.’ 
Vvry few of the areas proposed as national parks in Britain hold 
\':tluahlc timber forests. In Britain national parks are proposed by 
the National Parks Commission, constituted under the Act of 1949, 
and proposals are laid before Parliament. An actual national park 
is plann(.‘d and controlled by the County Council of the county in which 
it lies; but a proportion of the members of local planning authorities 
are nominated by the Minister of Town and Country Planning, to 
ensure that wider and national interests are not overlooked. Grants 
of money are made from the national exchequer for national park 
development. The fifth national park, on the Pembrokeshire coast of 
Whales, was established in March 1952. 

In 1949 the Nature Conservancy was set up by Royal Charter, 
and the first nature reserve under its jurisdiction was established in 
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x\'ovej.iiber 1951 — aii area of 10,450 acres at Beinn Eighe in Scoilantl. 
Nature reserves were clearly defined by the London Convenliun i'or 
the Protection of African Fauna and Flora of 1933, and are ari'us 
of natural history interest placed under pu])lic control but <hosed to 
all forms of human activity except by special permission. 

in addition, ‘'Fhc National Trust for Places of Historic interest 
or Natural Beauty’ has existed since 1907, and owns and preservt's 
a great number of places of exceptional interest and ])eaiity for tlie 
enjoyment of the people. 

(2) U. S. A ni e, r i c a. In the U.S.A., a very much larger cmmlry, 
the national parks are N'astly more extensive and 011 a much grander 
scale. They are mainly < 4 nd scenic in characitu'j and are 

created lyv Acts of Congress. They are usually 'Areas of national 
signilicance distinguished by superlative natural scenery, set aside 
for preservation as nearlv as possible in unimpaired (‘onditinn and 
dedicated to the ust* and inspiration of the peopko’ 

With regard to commercial exploitation, the National I hark S}stem 
advocates 'ProU‘cli(jn of resources that are now being ustal for their 
highest purpose — the inspiration and enjoyment of the Ainericarj 
people — against any commercial exploitation that cannot be justiliial 
on the basis of ncaxl so pressing that the economic slabiliiv iA' the 
country, or its existence, would be endangered unless sucli use were 
permitted.’ When there was an effort in tlie C.vS.A. to legislate ft>r 
the reduction of the jooo square mile Olympic National Park so 
that the forest resources could be tapped, Secretary Krug declared ' 
T am convinced that such forest as that which gives Olympic Xati<jnal 
Park such outstanding distinction must be preserved, if future genera- 
tions of .\merica are to liave tlie privilege of savouring full}' and 
deeply its wilderness grandeur. 

Many of America's national parks contain timber fuh 'sts, aufl 
these are ‘kept in their natural condition as far as possibkrb 'Treat- 
meat of forest stands is under tlie supervision of expert foroters. 
There are man}' great waterfalls, but they are not used for p(nvn‘r, as 
there are more than enough waterfalls outside the parks to supply 
the power needs of the country. Wild life is carefully controlk^d, attd 
the numbers of hoofed animals kept within the limits of th(‘. availahlt- 
grazing, surplus animals being destroyed or nnnoved witere nc*c<.‘ssary . 

These national parks are managed in a wav that klevelopni<*nts in 
llie parks and monuments shall be limited to t])osf‘ needed to aca^otn- 
modatc the public and to permit visitors to obtain the fulk‘Si uK^asure 
of enjoyment of those features that give distinction to the areas. 
corollary is that these developments shall intrude as little as possifde 
upon the natural scene, particularly il it be cue of the extraordinan 
quality'. Efforts are being made to reduce the existing* grazing (‘over- 
ed by permits, and to eliminate the private h( 3 ldings witliin the National 
Park System. In all cases, the ultimate interests of the peo]) 1 e ttf 
the whole country arc taken into account, and this is illustrated bv 
the measures taken to reduce the area of the 1289 square mile Joshua 
Tree Monument. In this park a third of the area was to be relinquished, 
in order *to consolidate and retain the lands important for their rare 
desert flora, scenic and geological interest; and to dekUe lands in 
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wliich inineral values are believed to outweig-li those for wiiicii ihev 
were originally^ included in the monumenth This reduction in size was 
to have the elf ect both of simplifying adniinistration by releasing for 
niining lands better suited for that use, and of preserving inviolate 
the sanctity of the monument against outside exploitation. 

National parks in the U.S.A, are entirely national in character, 
being managed not by States but by the National Park Service, which 
is part of the Department of the Interior of the Federal Government. 
They are financed entirely by the Federal Government. 

1 he United States Fish and Wildlife Service was established in 
June 1940 by consolidation of the former Bureau of Biological Survey 
and the Bureau of Fisheries, both of which agencies were transferred 
at that time to the Department of the Interior. It is charged with 
the enforcement of all fedei'al laws concerning wild life, provides tech- 
nical advice and conducts research and so on. 

The Forest Service is responsible for the management of all national 
forest resources including wild life. Through its Division of Wild Life 
Management, it co-operates closely with Federal and State agencies 
in the enforcement of game laws and in the development of suitable wild 
life habitats. 

(3) Africa. In the Union of South Africa and in East and 
Central Africa the national parks are mainly faunal. The most famous 
of these is the 8000 square mile Kruger National Park of the north- 
eastern Transvaal. This is under the National Park Board of Trustees 
of South Africa, and is probably the best known show-place for wild 
life in the world. 

In Kenya the objects of the Ro}^! National Parks have been 
admirably expressed by the Trustees in their recent report: ‘National 
parks liave been established in Kenya in the nature of a National 
Trust, under authority of an ordinance, for the preservation of wild’ 
animal life, wild vegetation, and objects of aesthetic, geological, pre- 
historic, archaeological, historical or other scientific interest. We 
recognise that as Trustees we have two main duties. The first duty is 
clearly to preserve and safeguard all objects within a national park, 
whetlier animate or inanimate, and as far as possible, to ensure that 
the places forming this trust will remain unimpaired for the benefit 
of future generations. Our second main duty is to develop our 
national parks for the interest, advantage and enjoyment of the general 
public. These two tasks are frequently in conflict, for the preservation 
of any area would be greatly simplified by excluding all visitors from 
It, and wc have continually to find a satisfactory balance between the 
two. In this endeavour our decisions must naturally be influenced 
more b}’ the requirements of the future than by the immediate and 
often unjustified demands of one generation.’ 

As in the case of the U.S.A. , the national parks of Africa are- 
usuallv vast in size. With the exception of the Serengeti National 
Park of 'Fanganvika they do not contain much exploitable timber 
forest or other resources; in fact the Tsavo National Park was 
‘what remained after every conceivable interest in Kenya had the 
opportunity of rejecting iP. And even now the possibility of pros- 
pecting and tapping the mineral resources of this park has not been 


JOURNAL, BOMBAY NATURAL HIST. SOCiETY, YoL 51 


eiitirely ruled out under tlie National Parks OrdinaiKx*. 

in the event of valuable minerals being found, it is possible that ‘ihv 
cconornic claims for the production of minerals would probably prevail 
over the claims of game preservation, though the answer might he 
found in an alteration of the boundaries of the park. The extenslv<‘ 
area of this 8000 square mile national park would easily permit ol this. 

With regard to the recently created Mt. Kenya and Aberdare 
National Parks, it appears that certain powers relating to forest 
management, water resources and fish conservation have been reserved 
for the Forest Department. It will be interesting in later years to 
see how this system of dual control works out in these mountain 
national parks, and whether the national park system in Kenya tarn 
succeed in withstanding ‘the changing demands of economic de^'cdop- 
inenl, and the changing policies of Government Departtnentsk 

(4) C e y 1 o 31. Of all Asian countries Ceylon is probably the 
foremost in, the field of wild life conservation. Her Game and hkiuna 
Protection Society has for many years been doing in an iinoffieial 
capacity very largely what is visualized as the functions of the 
posed State Advisory Committees in hidia. 

. In Ceylon the various categories of wild life sanctuaries arc clearK' 
distinguished. National reserves are divided into three kinds: {(i) 
strict natural reserves, e.g. ATila (149 square miles), Wasgomuwa 
(,TI2 square miles) and others; (b) national parks, e.g. Yala (60 square 
miles), Rohuna (53 square miles) and AAhIpattu (212 square miles); 
and (c) intermediate zones, e.g. Wilpattu South (27 square miles), 
Yala East (69 square miles) and others. Entry on permit is allowed intei 
the national parks and intermediate zones : shootfng on permit is alio week 
under strict control, in the intermediate zones. In addition to these 
national reseiwes there are a number of conservation areas, or saur* 
tuaries, mainly for the preservation of birds. 

National Parks in Ixima 

'fhough there are a great many sanctuaries in India for the. pia*- 
servation of wild life, and many more reserved forests in which slaiol- 
ing of game is controlled by law^ (officially, at least), the concept nf 
national parks is still in Its infancy. Nonetheless there is in India 
a clear distinction between a wild life sanctuary and a national park. 
Sanctuaries are formed by vState Forest Departments and proclaimed 
as such in Gazette Notifications, and can therefore be altered or afiolish 
ed in a similar manner; though in actual pi-actice substantial i'hangi’S 
arc not usually made in sanctuaries without the sanction of the Ministers 
concerned, Nbitional parks, on the other hand, are creatinl bv 
of the State Legislatures, and therefore possess the same <]('gn‘r oi 
perniancnc}- as iji other countries. 

Her(‘ it should be mentioned that under the new C'onslinilion <! 
the Indian L nion all powers regarding legislation for tin* protediop. 
of wild aniinals and birds are vested in the State (lovernmenls. I'hr 
Centi'e will only encourage, advise, assist, co-ordinate and so on. 

{1) Uttar Pradesh. The chief national park in India in 
(^xisteiK'e at present is the Hailey National Park of Uttar Pradt'sh. 










iXm.l'S WIIJ) iJim SANCTUARIES ^ NjUTIONAL PARKS 7 

xvhirli .vas crealec! by Uic U.P. National Parks' Acf in 1935, an area 
^ S(|uaia nnh.'s. ] hjs park !s administered by the Uttar Pradesh 
lilt I I oiisrrvalor ol horests under Article 6 (i) of the Act; and 
;*pen lo visitors is not much visited by the Indian public or 
.■‘iu'isis irnin abroad. Timber is extracted from it bv the Forest 
ar,'onlino- to „ working-plan, by which mature trees of 
spiM'irs in particular blocks are felled in rotation. The revenue 
' ‘‘HI inis cvploilation amounts to Rs. 5 or 6 lakhs per annum. 

In ariuaf practice, therefore, the Hailey National Park is not 
iUiirh ninrc than a very line reserved forest permanently closed to 
viunim.-. flic formation of a Wild Life Advisory Committee in U.P. 
’»*‘nd 0(‘ an impiuiis to ih(‘ forest Department in the management 
'j ihi'. plar.n. as a successful and popular national park. It" seems 
that, ihn. decision as to which parts should be exploited for 
iubt), and which portions should be left untouched as ‘preservation 
pl'CN ur unspuilcd lor tlnir scenic and faunal interest, should not 
cnljniy with tlu‘ Forest Department, but should be decided only 
cli^ r ifuni <-onsultation with naturalists, scientists and understanding 
casnbers of lh(i public. 

b is improhabh; that the vSlate of Uttar Pradesh would be willing 
» SaiMuish tlu* nwcniK* from this park ; and if a too strict adherence 
* ' bM piiiii iph' tsj 'iH> esploitation’ were to be insisted on, the park 
' ' -d ‘ ift hi\ A oonipromise, therefore, seems to be the only 

l{iihf.*r it slioidcl be possible to revise the xAct, and to set 
a sHiallcr arrrt of the greatest faunal and scenic value, and this 
»'ndd hr ihf new invi(daie Hailey National Park in which there 
. f>nld br no exploitaiioit. I'he remainder of the area could then remain 
entirely tlosed to shooting; and could continue to be worked by the 
Department, without much (if any) loss of revenue to the 
"s'auc i >r eUr a iieariy defined ‘permanent Forest Working Plan could 
be inserfed into the Art, restricted in order to give more prominence 
iM national park intt^resis without loss of revenue. The primary object 
uf flu* park wtsukl then be to the preservation of the fauna and flora 
ihr improvcmml nf tin* scenic and other amenities for visitors; 
. li !ia- -crondarv t^hjeci the restricted utilization of timber resources, 
riuis ilit‘ park could continue undiminished in size, with the 'preser- 
uiiifcn puns* legidly fixed and sanctified for all time. 

At I'lnfsenf tlK‘se preservation plots are each of only one square 
nfiU’ in extent ; and it would obviously be preferable from the wild 
life point of view to allot larger areas of five, ten or even twenty 
miles as selef'led areas of natural vegetation In which the assocl- 
.iirc! fauna could thrive undisturbed. An example of such an area is the 
lilac- '^ani'tuarv* of 22 square miles in the 310 square mile Yenugopal 
W Pd ! ib* Park of Mvsr)re State. 


'2. b u m imi y. in Pombay State some creditable progress has 
or^'Ci madt* bv the passing of the Bombay National ihirks Act 1950. But 
;■!»' r.rulv fiu'med Kanlieri National Park of only 9 square miles is lacking 
n fine M-enerv and wild life. With its caves and carvings and close 
to i!h‘ city of Bombay, it has the character rather of a 
nc HpleV park am! a public monument, -With afforestation and the re- 
nt roducti«>n of wild life which formerly existed there, it should in future 
•. tar^ possess a{tra<iions of a wider appeal. 



A wild lifi! sanctuary in the forests- .ajf North Kanara at DaiKleli 
has been <'stal)lishcd by the Bombay Governmi-nt, and there* wctc 
proposals io make this Ho square mile area into a national pa,rk. A 
recent report, howev(‘r, indicattJS that the area, is ^'really disturbed 
due lo ('ontlnuoLis work, tfiat wiki life has bectmie very scarce in 
that distri<'t, and that after all the area may mU: be suitable for niakint: 
into a national park. 

(3) Al } sore- Aithoug’h Mysore State possesses no national 
parks, yet the* \Amu^‘opal Wild Life Park of 310 square miles is a 
potential one. Normal forest operations are allowed in the, area^ but 
a sio-nificnnl factor in the niana|^mnicnt of this park is the inaint(‘nancc’ 
of an inner sanctuary or ‘sanctum sanctonim’ of 22 scjuare 
which is completely sacrosanct. .As a safe refuge for all speri<*s of 
wild life, and as an area of natural and undisturbed vegetation, this 
inner san('tuary should satisfy the demands of both naturalists and 
s(denlists. 

'I'his park adjoins the iMuduinalai AAhld Life Sanctuary of Madras 
wSlaUi, a small but attractive place of about 23 square miles. Here 
is an opportunity for inter-State co-operation either in joint manage*- 
ment of a large national park, or in the effective co-ordination of all 
matters affecting* the two parks. It would be a very good thing if the 
Mudumalai Wild Life Park could he enlarged. 

(4) "r r a V a n co r e - C o c h i n. In this State the Periyar Wild 
Life Sanctuary is reported to be proposed as a national park. This 
artificial lake with its numerous creeks and surrounding hills is . a 
beautiful area of 260 square miles, und holds a considerable number 
of elephant, gaur, sambar and otlier wild life.' A hotel is being con- 
structed, and motor launches arc available for visitors to .see the 
sanctuary. The place is. under a Game. AVarden, who Is in turn under 
the Forest Department. 

Here again the existence of a A\hld Life Advisory Committee is 
essential for the successful management of the sanctuary. I1ic water 
resources of the Periyar Lake are leased by the Madras Government, 
who maintain the dam and other buildings there; but this ‘dual cuntror 
does not appear lo impair the value of the sanctuary as a possible 
national park — rather the opposite, as a number of visitors come from 
Madras State to st*(* the wild life so clo.se to their borders. 

In accordance with the conditions of the agreement hciween the 
Governments of IVavancore and Aladras, there is no exploitation of 
forest produce, except a ft'w minor items such as h<.)ney, ('ardamom, 
etc., within the catchment area of tfie Periyar river, wLich forms 
the sanctuary. A few hill tribes of aborigines used to live inside Iht* 
sanctuary, but these have* been removed and given a colony on tin* 
outskirts. 

(5) A s s a m. The Slate of Assam pos.sesses, on paper, the Soo 
square mile Tirap Frontier Tract National Park. This is a rtunntr 
and inaccessible mountainous frontier region, but boasts of primeval 
scenic grandeur. It is mostly unexplored, and offers rich possihiIiti(.‘s to 
enterprising naturalLsts, botanists and others. In fact its devekipment 
as a national park could with advantage be delayed until further 
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A lierd of Gaur. Periyar Wild Life Sanctuary, Travancore. 
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MU u-js nt (Ik- arcu have been made. It is part of the Centrally adminis- 
irale<l X.irih-l'.uM l-'ronlier Agency, and its borderiiig on China and 
Biinr.a will present several dillkult problems if it is opened up as a 
naja.i,:il (lark, i( was ‘created’ by a Gazette Notification and not bv 

.\s-ajn j)u.ss(‘ss(*s two very fine wild life sanctuaries which are 
pnsjjHM'd as national parks. One is the far-renowned Ka;cirang‘a Wild 
Lih' Sanctuary oi i60 sciuare niiles^ main stronghold of the Indian 
oncdninual rhiiajcerns, and home of elephant, buft'alo, swamp and hog 
deer and o!h<‘r mammals, and countless birds of many species. Con- 
sklerable progress has recently been, made in providing amenities for 
vi^it^rs, siK-h as acc()ninKxlation, riding elephants, footpaths and the 
like, ' 

’ i'lu- other proposed national park is the North Kamrup (Manas) 
Wild Idle Sanduary of 105 square miles, situated near the Bhutan 
IhTc may exist slightly fewer wild animals and birds than at 
Ka;dranga; hut tin* river and mountain scenery is very pleasing indeed, 
and all llie attributes of a first-class xiational park are at hand. These 
Blunan Hills, in addition to providing the attraction of grand scenery, 
contain the area to which seasonal migrations of many species of 
animals take place from the sanctuary in Assani, and for this reason 
llicir inolusiuii in the proposed national park is all the more necessary. In 
fact if tltt‘ ihivernment of Bhutan would be willing to contribute a strip 
of mountainous and thickly forested territory adjoining the northern 
Ijonndary, then a larger national park, jointly controlled by Assam and 
Bhuiaip could be established which for a combination of fauna and 
tine scenery would perhaps be unrivalled in the world. 

In Assam a Wild Life Advisory Committee has actually been 
iormrd, and is r,ow in the process of becoming officially constituted 
and of having its functions and policies formulated. It will probably 
ixon^ist of some 30 or 30 members, in order to include officials of all 
tlu^ Government Departments concerned, as well as knowledgeable 
aofl infloenlial representatives of the public. A smaller Executive 
Committee is proposed which would shoulder most of the work; and 
a stfiing representative sub-committee will probably be set up for 
eai’h sanctuary. It is reported that an L\ssam National Parks AcC is 
now f>eing drafte<i. 

(f)| K a s h m i r. It should be possible to create in this beautiful 
State, and perhaps also in the State of Sikkim and other States bordering 
on the Himalavas, at least two or three scenic national parks of the 
tvpe found in the U.S.A. and Centrai (Alpine) Europe. Such parks 
would ('ontain the flora and associated fauna peculiar to these parti- 
cular parts of the world at varying altitudes, as envisaged by PI. G. 
Champion, who also advocates a sanctuary or national park at a 
suiiahh' plaa‘ in tiu‘ wesUmn semi-desert zone. 

A Natioxai. Park Policy for India 

1 he n«,‘xt war or two will see the foundation of a national park 
system in IncYia, in which the management of national parks 
he entirely in the hands of the Forest Department — advised, if not 
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controlled, by Wild Life Advisory Committees consisting' of hoili tlli- 
cin! and non-official members. It is essential^ therefore, that tiu*. 
system should be founded on a sound basis, in which the interests of 
fauna and scenery, as far as is consistent with the interests India as 
a whole, can be safeguarded for all tinie. 

Geological, historical, pre-historical, archaeological and oilier sii<’h 
national parks are m>t within the scope of this memorandum, whit'h 
deals primarily wdth faunal and scenic areas, priority being given to 
those places which combine faunal with scenic interests. TIkjsc wild 
life sanctuaries of India which have been tried out and proved to be 
of success should be made into national parks as s(.)on as possible, 
in order to ensure that their status is legally secured for all time 
before it is loo late. In the management of sanctiiaries and natlmnd 
parks, most activities fall under the headings of either expk>itathHi 
or interference with nature, 

(i) E K p i o i t a t i o n. It is advisable at the outset to define 
tile word ‘exploitation’. Exploitation can be used either in the bad 
sense of ‘revenue-hunting’ and ‘squeezing’ e\mry thing possible out of 
a forest into the exchequer of the State ; or it can be used in the better 
sense of sound forest management as laid down by the principles of 
good sylviculture. The first-mentioned type of exploitation by ‘ revenue - 
hunting’ should in all cases be rigidly avoided: such a practice would 
hardlv ever be justified at all in any wild life sanctuary or natinnal 
■park. 

The problem with which we are concerned in India is whether tlie 
forests of a sanctuary or national park may be ‘improved’ by forest 
management, with limited selective felling and the like, or whether 
they should be strictly left alone according to the principle of ‘unspoilt 
nature’. Some forests, it might be argued, at the lower altitudes ol' 
a hot and humid part of the country are liable to become entangh/d 
with weeds and creepers and crowded with dead and decaying trees. 
At the higher altitudes, especially in South India, the forests are more 
open and more closely resemble those of temperate climes. 

It can also quite reasonabty be argued that if forest operalior.s 
were confined to improving the forest by the making of fire-lines, the 
burning of dangerous grassy areas, the cutting of creepers, the re- 
moval of decaying trees and possibly the felling of a restricted number 
of over-mature trees, then in many cases a sanctuary or park tlui:^ 
managed might be preferable to one left severely alone to be at the 
mercy of poachers. Primeval nature where beautiful and beneficial 
k) fauna and fiora is a grand thing; but there may be ncrasions when^ 
wild nature (an be more beautiful and beneficial in theory than in fact, 
especially in a tropical country. 

But as a general concept sanctuaries and natit>nal parks should be left 
entirely uncxploited and undisturbed, presuming tiiat l>y tliis the fauna 
and fiora will benefit. And it must be admitted at ^he outset that 
the comparatively small size of such places in India, which do mn 
usually exceed a hundred or two hundred square miles in extent, is 
strongly in favour of their being left entirely lunvorked l)y the lotrest 
Department. In many cases the forest operations could be clf)ne 
where m neighbouring- forests. The 23 square mile Mudumalai' Wild 
Life Sanctuar}' m Madras State, where exploitation of timber is still 
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being* done, is a case of a beautiful though small potential national 
park which should be exempt from exploitation, and if possible en- 
larged. , ■ 

The arguments against exploitation of forest produce by the Forest 
Department in sanctuaries and national parks are (a) that the strict 
international concept of sanctity is violated, (b) that the value of the 
original flora and fauna in their original state is lost to biologists, 
(c) that the wild life is disturbed and (cl) that poaching is done ^by 
contractors and their labourers. 

It has often been found in India, however, that if a portion of 
forest is sealed off by the Forest Department as a sanctuary and left 
entirely Tmdisturbed’, it soon becomes a paradise for poachers who, 
in the absence of a strong and costly protection staff, can carry on 
their profitable destructive illegalities with complete impunity. 

It can be argued that the conditions peculiar to India may not, 
as in the case of Uttar Pradesh, permit of an inflexible adherence 
to the idealistic definitions of faunal national parks in the U.S.A. and 
Africa as large areas to be kept entirely undi^ by man, under 

the control of a separate Wild Life Department. Some of India’s 
sanctuaries and national parks contain valuable timber forests as are 
not normally found in America and Africa, and their revenues would 
be indispensable to the States in which they are situated. 

If the extraction of this timber were to be done by selective felling 
under rigid control and under a carefully prepared Working Plan, 
with suitable permanent preservation plots here and there where wild 
animals could retreat into perfect seclusion if they so desired, and 
with due regard to the scenery of the area, it is theoretically feasible 
that such a policy might not be detrimental to the wild life. 

The actual disturbance to wild life in such places is not as great 
as imagined: the entry of human beings into forests for firewood 
and timber is a recognised part of the ecological situation of most 
forests. R. W. Burton has described how he has met tiger, panther 
and bear in blocks where contractors were working, and how^ a 
tigress walked through the ashes of his camp fire. F. W. Champioii 
has also stated that deer would browse at night on the foliage of 
freshly felled trees, and how tiger roamed at night the roads which 
were full of human activity by day. 

On the other hand, there is little doubt that such hiiman^ activity 
in the forest tends to make the animals much more nocturnal in habit, 
and therefore less in evidence to visitors who would naturally want 
to see them in daylight. 

It would be necessary, of course, to demarcate carefully all areas 
to be strictly and totally preserved in a national park and to specify 
them in the relevant Act, in order to eliminate, the danger from sub- 
sequent changes in Forest Department policy. It would also be 
necessary to include in the Act rigid rules against the carrying of 
firearms, traps, poisons, etc., within the boundaries of a national park 
by anyone? except a park official duly authorised by the park authori- 
ties. 

It is well known that trees which have no commercial value are 
often the ones which add most to the beauty of a landscape, and can 
oifer satisfactory cover to wild life. If, therefore, the Forest Depart- 
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merit extract the commercially valuable produce of a forest there is 
theoretically uo reason why the wiki life/ sho necessarily sulVer, 
provided that all the precautions listed above arc properly taken. It 
has been found in practice, however, that it is extremely dillicuh to 
take such precautions. 

In any case such a policy of controlled and restru'ted exploitation 
throughout a national park w'oiild detract greatly from its intrinsic 
value as a national park, especially from the scientific, point of view, 
'fhere can l)e little doubt that in such cases a preferable plan would 
be either to eliminate exploitation altogether in the park; or (dsc— 
if the revenue has in previous years been real! ml and is vital to the 
uState — to divide the park and thus maintain sanctity in at least ontt 
portion, witii the exploited portion remaining as a InifTer or inter- 
mediate :^one of reserved forest closed to all shooting, with the wild 
life control in the hands of the park authorities. 

It is evident that each case must be carefully studied on its own 
merits by the Advisory Committee, and decided accordingly. In the 
case of any exploitation of forest produce already in practice in a 
sanctuary of India, it would be only reasonable to expect that at least 
a part of the revenue thus reali2:ed should be made availa])k‘ for the 
development and protection of the sanctuary. 

A limited extraction of timber, thatch and such forest produce 
would, of course, be permissible for meeting the actual needs of the 
sanctuary or national park, should the occasion arise. This would be 
a matter for the Advisory Committee or park authority to decide. 

Another form of exploitation in sanctuaries in India is the issuing 
of permits to graziers for grazing of domestic cattle. It is generally 
agreed that such intrusion by domestic cattle is most undesirable. Not; 
only is it most detrimental to the grazing potential of the sanctuary, 
but also it is a means by which disease is spread with devastating 
effect on wild animals. It should, therefore, be avoided wherever 
humanly possible ; and in any case compulsory prophylactic inociila-, 
tions should be done among the cattle in the vicinity of a sanctiiary 
or park. It should also be made compulsory for all owners of cattle 
living in the locality of a park to report any outbreak of cattle disease 
immediately to the appropriate authority. 

A minor form of exploitation is the capture and sale of wild 
animals to the zoos of the world. A few rhinoceroses, for example, 
are caught occasionally in the Kaziranga Wild Life Sanctuary of 
Assam. If the rhino population allows of this slight depletion of their 
numbers, then tiie revenue brought in for wild life preservation, and 
the interest created throughout the world in India’s rhino, might more 
than outweigh any considerations of sanctuary violation. 

Fishing is another kind of exploitation. Fishing for sport with 
rod and line is permitted by most national parks of the world in their 
rivers and streams. Certain portions of rivers could be reserved for 
research purposes and as spawning grounds. 

(2) I n t c r f e r e n c i- with Nature. In addition to (he 
utilization of sanctuary resources for revenue, another form of violation 
of the strict concept of ‘undisturbed nature’ is intervention, or inter- 
ference with nature. This may often be expedient, or even necessary. 


INDIA’S WILD LIFE' SANCTUAIUKS c- NATIONAL TALKS ]:i 

One of these acts of interference with nature is the deliberate 
burning off of grass and reeds in order to imjprove the grazing for 
ungulates and visibility for visitors. This is very often advisable 
and any temporary disturbance to wild life is probably olfset by the 
resultant advantage of the growth of young shoots of grass, which 
are extremely palatable to hoofed animals. Rhino, buffalo and deer in 
the Kaziranga Wild Life Sanctuary are to be found in burnt off patches 
almost immediately after the burning, and seem to find even tlic ashes 
of some edible value. It is reported that the cessation of burning in 
the jaidapara (.rame vSanctuar}^ of Bengal has resulted in an overabun- 
dance of undesirable trees, such as kJuiir, sidha, simul, and others, out 
of place in such a sanctuary. 

The time for burning should be carefully chosen: it is possible 
that in some cases early or ‘cold’ burning might cause less destruction 
to the young of wild creatures, especially of birds, and might also 
reduce the risk of forest fires in districts where these are a danger. 
If large areas arc to be burnt off^ this should be done as ‘patchily’ 
as possible. The preparation and early burning of firelines, of course, 
are essential in forests where forest fires at a later period of the year 
can be so destructive. 

A point to be carefully borne in mind is that where some form 
of human activity, such as the burning off of grass every year over 
a period of years, has brought about an ecological situation, the 
removal of that interference would be liable to cause a change m the 
general situation which might upset the ecological equilibrium of the 
place, with possible adverse effects on the wild life. 

In most parts of India the reserved forests contain ‘Forest villages’ 
(as in Assam), or ‘Settlements’ of aborigines and ‘Revenue Enclosures’ 
(as in South India). These usually provide free labour to the Forest 
Department in return for the land they occupy; and while the advan- 
tages of this scheme for forestry work are obvious, the disadvan- 
tages are equally apparent in those particular places where fauna is 
of importance- it is reported that in the Chamarajanagar Wild Life 
Sanctuary of Mysore, for example, the presence of settlers in posses- 
sion of guns in the sanctuary has resulted in the depletion of the 
deer. Only in very rare cases could their existence be justified in a 
wild life sanctuary or national park. 

Another act of interference with nature is the provision of artificial 
salt-licks. This has been found beneficial to wild life in many coun- 
tries: for instance in the Nairobi National Park of Kenya natural 
salt-licks have been augmented and others have been created- 

The damming of streams and sinking of wells to ensure a supply 
of water for wild life in the dry season is also often' advisable. In the 
Kruger National Park, for example, fifty successful iDoreholes and 
wells have been established with windmills ; and in some places drink- 
ing points were crowded with animals within fourteen days of th.e 
commencement of pumping. Dams with flat pan-like surfaces have 
been sited in open country with good clear approaches. The local 
ecology of the wild life thus becomes changed — to the advantage of 
the wild life, as straying from the park in search of water is eliminated. 

With regard to the damming of large rivers for hydro-electric 
and irrigation schemes, this may be deemed unavoidable in the over- 
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ridlog*, interests .of the State. , 'Ai though, there .would be rorisiderab!.- 
clistiirbaocej though.. not .necessarily : .destruction, ■ of wild life during 
t.lie coiist,:riiction of the darn and other works,' the ult!niat<‘ rc‘su;s 
need iiot be disadvaotagec^^^^^^^ to the' wild life or detracting froin the 
scenery™— as has been proved in the ' case o;l: the Feriyar Wild Lil<‘ 
Sanctuary , of Travaneore. . Moreover the -acquisitioo.'. ' :of the roads, 
buildings" and the like would be an asset to the park. If the water 
of th(‘ Manas river in the North Kamriip Wild Life Sanctuary (U 
Assam w(‘re evt‘r to bii impounded, the resultafit lake in the Bhutan 
Hills could hi\ made to lit into the general scheme of a park with 
satisfying results — both scenic and faunal. 

It may also be necessary to interfere in ihn natural ct)urse 
events in llie domestic aifairs of wild life. For should any particular 
animal or bird in a sanctuary multiply to undesirable numbers, its 
increase might have to be checked in the interest of the wild life as a 
whole. Where the ‘balance of nature’ has been upset by man, it 
can be justifia])Iy corrected by man. In tlie Feriyar Wild Life Sano 
liiary of Travancong the number of sambar has declined due to the 
increase of wild dogs. These pests must be rutbiessly destroyed. 
Crocodiles in some places need to be kept under control. This form 
of control has been found necessary in other countries : for example 
in the Nairobi National Park 300 hyaenas recently had to be 
destroyed. 

In the Kruger National Park, the numbers of lion, leopard, hyaena, 
cheetah and wild dog are kept within limits in order to foster the* 
increase of hoofed animals. In the national parks of the U.S.A. 
the elk, mule deer, bulfalo and others frequently have to be reduced 
in numbers consistent with the amount of grazing available. 

The same would apply to the flora of India-~~excessive encroai: la- 
ments by water hyacinth, eupatorum, lantana, and suchlike desirur- 
tive plants must be prevented if possible. 

Conversely it may become desirable to introduce certain animals 
and birds into a sanctuary or national park. It is strongly recom- 
mended that in no case should a Toreign’ species be introduced intt) 
India’s wild life sanctuaries. The introduction some years ago of 
zebra into the Feriyar Wild Life Sanctuary was a mistake — fortunately 
none of them survives today. There could be no objection, how- 
ever, to the re-introduction of species which formerly existed in an 
area. For example Indian cheetah, Indian wild ass, Indian Hon, 
brow-antlered deer and others could most advantageously b.e re- 
introduced where they liave now become extinct. 

Afforestation is an act of interference with nature whk'h may 1,>c 
advisable in some places to remedy the much greater interference !a 
man in the past, which resulted in the disappearatice of the forests. 
The introduction of exotic species, unless their long-term efl'ects are 
known to be definitely beneficial to wild life, should be avoided. 

Lastly there is a form of interference with nature which is usiiallv 
necessary in national parks and wild life sanctuaries — that of prt^ 
viding the means by which the place can be made accessible and 
attractive to the public. It is essential that access roads be constructed 
where non-existent, and that accommodation and suchlike amenities 
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be provided. As far as possible these should harmonise' with the 
surroundings and general character of the park. 

C o N c L u s I o N 

1 have tried to represent factually and realistically the main facts 
and problems confronting the nature conservationist in India today. 
The chief lesson to be learnt from the countries of the West is that 
strong action must be taken by a country to conserve its wild life at 
an early stage before it is too late. With the exception of birds there 
is very little wild life remaining in Europe; and even in the com- 
paratively young U.S.A. several species of fauna have become ex- 
tinct or nearly extinct, owing to the tardy realization there of the 
necessity of forming sanctuaries and parks. 

The general concept and character of national parks in diherem 
countries vary to suit local conditions. For instance it has been- 
shown that the wild animals of South Africa and East Africa are 
mainly outside the forests, in scrub and grassy country, and that 
therefore a separate department controls the parks and sanctuaries 
there. In India, in a forest area, it is essential that one and the 
same department should control both the wild life and the forests in 
which it lives. Provided that the Forest Department of India, both 
at the Centre and in the States, attain full understanding of and 
sympathy with wild life, and pay due attention to the advice of 
naturalists and others, there is no reason why this method of control 
should not succeed. 

F. W. Champion has observed that ‘There is no sound reason 
why good forestry and wild life conservation should not work perfectly 
satisfactorily together provided there is a reasonable amount of giye 
and take on both sides . . . There is no doubt that the interests 
of good forestry and fauna conservation sometimes do tend to clash. 
This is largely because there is only too often a lack of co-ordination 
between the two’. In this connection, the broad principle advocated 
by Keith Caldwell should be accepted, namely that in national parks, 
when development seriously conflicts with wild life, then the interests 
of wild life should have precedence. 

Another apt illustration of the differing circumstances in different 
countries is the case of E. O. Shebbeare. As Conservator of Forests, 
and a great wild life conservationist of Bengal, he was against 
a separate Game Department in India. Later, as Game Warden of 
Malaya he was in favour of a separate Game Department. There 
was nothing, he explained, contradictory in this : the main reason 
was that all the sanctuaries in Malaya, unlike those of India, were 
outside the forests. 

I ndia’.s national parks will probably be mainly faunal, and India 
must in due course evolve her own type of national park best suited 
to the country and its peoples, and most representative of her fauna 
and flora. In fact conditions differ very much even in the various 
States of the Indian Union; and varying factors relating to climate, 
geography, politics, pressure of population, finance and the very faunae, 
and flora themselves all have to be taken into careful consideration. 
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It is nui: fx)ssible, ilicrerorej tx) arrive easily at any detailed cut- 
aiid-flried concltisions as to the exact lines on which the adfiiinisl r;i- 
lion and inana^-ement of sanctuaries and national parks in India 
ran be carried out. In all cases, ho\vever, extreinisi views are lu 
be avoided. 

A few basic g'eneralizatlons can, at the same time, b<-' niarh, ; 
and tliese might form a broad foundation on whicli Central and Stale 
policies might be based in India. In the first place, all Ad\isnrv 
Hoards aiul Committees should be widely representative ol thi‘ piilda; 
as well as of officials, and should contain at least some persons wiib. 
(‘Xpert knowledge of the subject. 

Oflicers in charge oF sanctuaries or national parks shouki ia* 
s])ecially selected for these appointments. And as tlu* task of au 
ministrating India’s sanctuaries and national parks will probably fall 
on tlie shoulders of the Forest Department, tlie study of wild life 
])roblems and wild life ecology should immediately be included in ih(* 
curricula of Forest Training Schools. 

A great deal of publicity and propaganda needs to be done in India in 
order to bring about a speedy realization of the need i’or nature con- 
servation, and in order to ensure the successful enforcenumt of laws 
protecting sanctuaries, national parks and the wiki life they contahi. 
In this respect it should be made clear that wild life includes ilora 
as well as fauna, since measures to protect forests and tt) prevent 
soil erosion and other evils arc more likely to find favour with the 
public at the present time. 

Actual b'cvenue-hunling’ should be rigidly ruled out where any sanc- 
tuaries or national parks are concerned. Carefully planned and n.*stricted 
forest operations, improvements and ‘interferences with nature’ should 
be permitted when essential, or wlien known to be beneficial to the 
sanctuary or national park and its wild life. 

Whenever possible, a national park or wild life sanctuar}- sliuukl 
be separated from areas of human occupation by buffer ziaje*™., ui 
intermediate zones, of a suitable w’idth, in order to allow animul 
drift without repercussions on their numbers. 

In all cases, therefore, wdien a problem arises as to whetlier soni* 
specific form of activity or intervention can be allowed, the criterion 
should be: Will the fauna and fiora, and the sanctuary or park itself, 
benefit from this action in the long run? Left siric'tly alone a sanc- 
tuary or national park may deteriorate : it must be carjTully \\-aiched 
and actively managed by an efficient and knowledgt^ahie contnfiling 
authority. 

India should not entirely overlook the advantages of placing any 
important preserx'ation area under the control of an in<lependeni and 
permanent Trust, secure from temporary, political and other chang- 
ing intluenccs. Hiis was advocated in the proceedings of the Inter-* 
national Convention held in London in 1933. The ni>mination oi' tlie 
members of such a Trust, and of all Wild^Life Advisory Committees 
and of National Park Advisory or Controlling Committees, should not 
be entirely in the hands of Governors and Ministers, but also in tiie 
hands of well established societies,- universities and sudi bodies. I'he 
object, of course, is to appoint persons of eminence, independence, 
experience, understanding and integrity to such positions. 
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I he ‘balance oi; nature^ especially the ups and downs of inaniinal 
■and bird populations, must be accurately assessed, with the full reali- 
zation that nature is never static but subject to constant change. The 
ecologies of the plants, mammals and birds in each wild lite sanc- 
luary or national park all need to be intelligently studied: both then* 
inter-relationships among themselves, and the effects on them of all 
tlie important factors in their environment. It is only on the result 
of the study of the biological requirements of species, and of the biotic 
communities to be preserved, that controls and adjustments in the 
eC(jIogical situation of a place can safely be made by human agency- 
fur the benefit of humans, without detriment to the wild life. 

A matter of policy should i.n all cases be carefully and objectively 
examined by the members of a Wild Life Advisory Committee. Expert 
opinion, whenever necessary, should be sought from biologists, ecolo- 
gists, veterinary research officers and such persons, before any new 
policy is determined or disputable action taken. The ultimate well- 
being of the sanctuary or national park and its wild life should always 
be the foremost consideration. 

On all occasions when there is any doubt as to whether a sanc- 
tuary or national park and its wild life will benefit from any specific 
action, then the general principles of ‘unspoilt nature’ and Tindisturbed 
ecological equilibrium’ may be followed. In the discharge of their 
duties great care needs to be exercised by the members of Advisory 
Committees or Controlling Authorities, as these persons are respon- 
sible to future generations as the Trustees of India’s valuable wild 
life. , 
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SOME BIRD::ASSOClATIONS/OFaNDIAN CULTIA' ATED AND 

WASTE LANDS 

BY 

M. D. Lister 

1 am including- in this paper some bird associations which I found 
occurring- on both cultivated and waste ground during observations 
at various places during the years 1942-1945. These were no organised 
and exhausti\x* surveys, and the picture they give ma_v well not be 
comprehensive. I had to do my bird watching as and when and where 
the eddies of the war allow^ed me, though by keeping as full a record 
as circumstances permitted of the various birds seen, and in what 
kind of habitat they were seen, I managed to build up fairly compre- 
hensive lists for some of the places I visited. 

I am dealing with both cultivated and waste land together, as 
in many cases there is not such a very great deal of dilference between 
them from the point of view of a bird, and ver}^ often the tw-o are 
so interwoven as to be ecologically almost inseparable. Both are open, 
witli occasional trees and bushes. The Waste land is usually covered 
with grass and often weeds, even though the growth be only meagre, 
while the cultivated land is either covered with crops, many of which 
arc low-growing and provide considerable areas of uniform cover, 
or else are lying fallow or newly-ploughed. There are usually more 
ljushes und oilier similar cover on the waste land, and the vegetation 
is often much more uneven than in the acres of similar crops. But 
generally speaking I feel that the diff-erences are not so great as they 
would appear to be to the casual human eye. 

I was under some disadvantage as far as the cultivated land was 
concerned in not being able to find out for certain just what crops were 
being grown ; nor were representatives of anything like all the main 
crops covered. The surveys made at Jessore and Dhubalia were in 
every way the most thorough and comprehensive. By ‘waste land' 

I mean, for the- purposes of this paper, land which is not under any 
fonh of regular cultivation, and the main characteristics of which do 
iiot bring it into some other definite category, such as forest^ scrub, 
marsh, etc,, though it may be used for the grazing of cattle or^goats. 
It is in fact a sort of residuary category of land left after eliminating 
the other more definitely recognisable types of habitat. 

Description of Areas Surveyed 

Xofe: The forest regions referred to are those adopted by H. G. 

Champion (1936). ^ ^ 

I. A m b a 1 a, Punjab. Upland portion of Indo-Gangctlc Plain. 

Dry Tropical Poorest Region. Altitude about 900 ft. A.S.L.. 

Period of survey: 6 Jiily-i x^ugust, 1942., 

CuUhaiion: A fairly extensive, though indeterminate area was 
covered, most of wliich was under crops or fallow, with a fair amount 
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<>!: £4'rass. I did not makca note of the main crops, but nij iiiipri'ssion 
is that a lot of mai>jc was grown. At that time there was a i40r-d 
■deal of duodinga 

, , -2. N e w "Delhi, Punjab. ■■ l!Klo-Gai\cfolic Plain. Dry IVopieuI 
Fonist Renton. Allitude approx. yiH fi. A.S.L. Period of 
survey, 15 August-30 December 1942. 

Culiiviiiioii: {a) Limits of vision along about 8 miles of llie Agra 
Road. Sfani-culthated, semi-wasti* land, the chief crop !)e}ng mai>cc; 
this was harvested during the survey period. 

(/;) A section tlirough cultivated ground abottt unc^. mile lortg 
on the north side of the River Jumna, I suspect that this was v«;n’ 
damp during the rainy season, as 'where it had nut I)een cultivute<l 
since the rains the surface consisted mainly of driial mud, sniooljied 
by water and already beginjnng to cake and crack. There were also 
several small seasonal patches of shallow water, whirl) \vr‘re rapidh. 
drying up; these pools attracted Little Ringed Plovers, Sandpiper,*- 
and Pond Herons, and they were the regular drinking of srorc-- 

of Ring Doves. Active cultivation was in progress on pans of tliA 
ground, where ploughing, harrowing, etc. was being doiu; \yitii oxm. 
I did not discover just what crops were being grown. I'his an-a, 
was covered only from October 1 6th to November 28th, while fh;n 
described under (a) abovewas observed several times between Augtist 
13th and November 2Sth. 

Waste: This covered a considerable area, only about one 
square mile of which was explored, and included the site of at) old 
village where the remains of the foundations of matiy hou.s<is rmd 
small temples, tombs and piles of old bricks could be seen. The 
surface of the ground was rough and stony, and in some, placts tlie 
underlying sand cropped out. In a few places the U>p“SO!! appearrd 
to be alluvium and there some attempt had been made, ir> culii\aie 
it. The largest cultivated patch was only of some ,n)“i5 a* res a! ini»M 
and the crops seemed to consist chietly of routs and pulses^ wills 
a little intersowa.) grain. It was impracticable to st‘parare these few 
small cultivated areas, and they have therefore l>c*en itieliKkxl under 
the heading of waste land. Two cliannels, one very hirge, ran across 
this area. Both were dry, the bed of the larger r>ne consisting simp!} 
of dry sand with a few patches of thistles and a little sparse grass; 
the bed of the other being drying, caking mud, with here, and llicTe 
a small pool of water, the favoured drinking places of a large numljcr 
of birds, especially pigeons and doves. 

Most of this area was covered with poor, scanty grass with fairly 
large clumps of bushes (? Ziayplius numuiularia or Z, fujuha) and a 
type of herberis, and thistles here and there. A fair number of trer- 
was scattered over the area, in some places more dtuist^ly than othurs, 
including Babool {Acacia arahica) and I believe Jal {SahuuUaui nlcoidr$\, 
with a few palms (? Phoenix sylvestris). Some of lhes(‘ ronlaitird 
colonies of Whitethroated Manias. In one part the dominant wgc- 
tation was a tali grass, some S-io ft. high, which I hvllvve wn^ 
Sarkanda (Saccharuni nnmdinaceiim), much of which liad aircadv 
been cut. This area was visited every few davs on foot hviwevn 20 
November and 30 December, and was explored' fiiirW thm'oughly. 
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3. Ok hi a, near Delhi, Punjab. Indo-Gang'etic Plain. Dry Tro- 

pical Forest Region. Altitude about 700 ft. A.S.L. Survey: 

I November 1942 onty. 

Oullvvation \ This consisted to a great extent of fallow and 
ploughed land, with a little rough grass and a little very tall maize,, 
which was then being harvested. Some plougiiing and harrowing in 
progress. Several small, shallow seasonal pools stood on this eiilti- 
vated ground and these were clearly drying up. This area was divided 
up by embankments. 

4. D i g r i, Western Bengal, Indo-Gangetic Plain. Tropical Moist 

Deciduous Forest Region. Altitude about 200 ft. A.S.L.. 

Period of survey : 8 March-8 April, 1943. 

OidthHition small area of paddy fields lay within 

the area I was able to examine. Some of these were already planted 
with young rice and some were still under stubble. After a heavy 
storm many of these fields were more or less completely flooded. 

IVaste: This covered a considerable area and included an aero- 
drome at which aircraft were constantly taking o.ff and landing. Tlie 
ground was rough' with small surface diggings where road materials 
had been excavated at several points. Much of the grass w’as planted 
in regular rows and I heard that it was cultivated commercially, 
though apart from the fact that it had obviously been planted by 
hand there was no sign of active cultivation, and I have felt justified' 
in including it with the rest of the w^aste. land here. Elsewhere the 
ground was covered with low sparse grass of poor quality, or in 
some places merely by a thin creeping weed whose name I never 
discovered. Several broad roads transected this area, through which 
1 passed at least twice a day, usually on a motor cycle or truck, but 
sometimes on foot. 

5. J e s s o r e, Bengal. Indo-Gangetic Plain (Inland portion of 

Delta area). Ti'Opical Semi-evergreen Forest Region. Altitude 
20 ft. A.S.L. Period of Survey: 14 April, 1943-9 September, 
1944, with several breaks of a fortnight and one of a month, 
in. September 1943* 

C'ultivation. (a) Paddy fields : May be described as the .matrix 
in which, in this district, all other ecological types are set. They are 
of the usual type, small, irregular fields separated by low bunds ^ and 
are flooded during much of the South-West IMonsoon, often to a depth 
of i8^L There arc many small groves of palms (chiefly Phoenix sylves- 
tris and Borassus flahelliformis) scattered all over the paddy land, and 
the rice is planted among and under them. Most of my observations 
were confined to the limits of vision from the various roads along 
which I passed every day on foot, or a bicycle, or in various types 
of vehicles, and a few excursions on foot through the fields them- 
selves on shooting or bird-watching expeditions. The paddy land 
was also .fairly well sprinkled with patches of jute, but I never had 
an opportunity of exploring these. 

(h) Mixed culiwaiion and jtmgle, I also visited frequently on 
foot a tortuous cart-track some 2-3 miles long through a mixture of 
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cultivated fields and patches of mixed deciduous jungle. Ihi'se were 
so inlcrmingied that it was almost impossible to separate their axilauiui 
completely.*^ Much of: this area appeared to be under paddy, J)iit some 
‘drier’ crops, such as pulses and roots, were also gTown, 

JUasle : This area, wliieh included an aerodroaie at wliieh 
aircraft were constantly taking off and landing, lay chielly outside 
my regular beat and was only visited occasionally by car. It eousistia! 
of an irregular stretch about f mile long and of varying width, a! rough 
grass with very occasional small scrubb}^ bushes. During rainy 
season, this grass grew to 2-3 ft. high over extensive sir<‘i<,']u's of 
ground with a silvery-white flower or seedhead. I nc\'cr distajwu'ed 
its identity, but 1 believe it was one of the Cotton or l^lephani Drasses. 
A few small groves of Palmyra Palms (Borassus fluhellifayDns) studdi'd 
4.he area, without iindergaa)\vth. : " 

6. D h u b a 1 i a, Ikmgal. Tndo-Gan Plain (Inland portion of 

Delta area). I'ropical Semi-evergreen Forest Region. AltlnuF 
a,bout 45 ft. A.S.L. Period of surve}' : 11 Sepl<‘mher - kj OrUo- 
her and 2 Xovember-ii December, 1944. 

C III iiv alio n : [a) Amble: Aluch of the land in this (;^i^lricl seem- 

ed to consist of arable land, much of which was fallow or ploughed. 
I never discovered just what crops were grown, though by the ee,d 
of the survey period some of the recentlv sown ('rups ucaa' 1 

inches high. I have included in this heading several patches of rmigii 
grassland, as they were difficult, and perhaps unprofitable, to separate 
for ccologFcal purposes. One of these areas, of about so acres, was 
somewhat park-like in character, consisting of roiigli gras> about a 
foot high with isolated Mango trees (Muii^ifera indicii) liore and there. 
The whole of this cuhh’ated land wais wa:dl broken up by rough hedg' ^ 
and occasional small patches of mixed jungle. 

(h) Paudy jields : There were one <,)r two small Iraeo* oj' pnodw 
-which was fully grown at the ])eginning of the survey Ivut o: : 
iU'opping, most of the fields being then <.*ither still lloor]rd o:- 
clamp. The crop had been gathered by the end of tin* surxey ]a'riod. 

ITVas'b': This covered the best part of 4 scjuart* milcN uj.d in 
eluded the aerodrome, at which aircraft were consltmtlv taking 
.and landing. It consisted simply of rough grass, uifli ocen.^iona' 
isolated small buslies. This «area included a small Indian vTanf, 
but this ‘was too small and rarely visited to warrant its l.)ei ng deaii 
\vith as a separate liabitat. Pan: of the aerodrome wa.b still uralev 
■construction and a large number of e.oolies wewe working «n' it. 
waste land was visited fairly frequently l)y car, a,n<1 the* eubivaietl 
ground was under very frequent observation on foot, 

7. Bally, Calcutta. Bengal. Tndo-Gangetic Plain flniaiul 

portion of Delta area). Tropical Semi-evergreen P'orcsi Regituw 
Altitude about 20 ft. x\.S.L. Period of survey : t r Dt’ccmber, 
1944-16 April, 1945. 

TIT.v/.e : This consisted simply of unused land ('<)\erc(i witli 
short, poor grass, in some places of -the tussocky bnar.sh-grass’ kiiwb 
This area was used to a certain extent for gracing calile and watt:r 
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buffalo. Here and there were small jheels which dwindled in size 
towards the end of the survey period, and also several small ponds. Trees 
in tiiis area were comparatively few. This land adjoined the main 
built-up area on one side. Visited occasionally on foot, and about 
once a week I passed along* one side of it in a car. 

8. M' o n y w* a. Lower Chindwin, Burma. Tropical Dry Deci- 
duous Forest Region. Altitude about 300 ft. A. S.L. Periods 
of survey: 3-6 March, 1945 and 30 March-2 April, 1945. 

CyuHivaiio}} : Open arable fields were very extensive and I could 
survey only a fraction of them. Most of these appeared to be under 
some kind of stubble and I saw very few under growing crops. Most 
of tlie fields tvere separated by low hi inds on which rough, thin hedges 
grew. I spent a good deal of time here during my two brief visits. 


Incidence OF Species 


The following symbols have been used : 

^ == identified beyond doubt 
1 = probable but not certain identification. 

O =5 possible identification. 

The scientific names are mainly those given in the Fauna of British 
India — Birds, 2nd Edition. 


Species 


Jungle Crow 

( Carv/iS ‘niacrorhynchos) 
House Crow 
{Corzms spleiidens) 

Tree Pie 

{Dendrociita vagabunda) 
J tingle Babbler 

( Tunioides somermliei) 
Common Babbler 
( Argya caudata) 

Large (Jrey Babbler 
( Argya malcol mi) 

Red vented Bulbul 
( AM- pastes cafer) 
Whitecheeked Bulbul 
{AToipasies ie&cogenys) 
Redwliiskered' Bulbul 
f Oiocompsa focosa) 
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vSpecies 


Stonechat 
{Saxicola caprata) 

Stricldaud's Wheatear 
( Oenan the op istholeuca ) 

Eastern Indian Redstart 
(Phoenicurus ochrurus) 
Redspotted Bluethroat 
{Cyanosylvia suedca) 
Brownbacked India xi Robin 
(Saxicoloides fnlicata) 

Magpie Robin 
(Copsychus saulam) 
Redbreasted Flycatcher 
{Muscicapa parva) 

Indian Grey Shrike 
(Lanius excubitor) 

Bay backed Shrike 
{^Lanius vittatus) 

Burmese Shrike 
{Lanius colluriqides) 
Blackheaded Shrike 
( Lanius nigriceps) 
Rufousbacked Shrike 
{Lanim schach) 

Brown Shrike 
{Lanius crisialus) 

Little Minivet 

{Pericfocotus peregrhms) 
Whitebeliied Minivet 
{Pericrocotus erythropygius) 
Ashy Swallow -Shrike 
{Artamus fuscus) 

Black Drongo 

{Dicrurus macrocercus) 
Whitebeliied Drongo 
[Dicrurus oerulesce7is) 

Blyth's Reed Warbler 
[Acrocephalns dumcioruni) 
Beavan^s Wren Warbler 
[FrankUnia rufescens) 

Indian Whitethroat 
[Sylvia communis f icterops) 
Green Willow Warbler 
[Acanihopneuste niiidus) 

Indian Wren Warbler 
[Prinia inornaia) 

Starling 

[Siuf 7ms vulgaris] 

Greyheaded Myna 
[Siurnia rnalabarica) 

Brahminy or Blackheaded Myna 
(Temenuchus pagodarum) 


Cultivation I Waf-te 
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Species 


Jerdon’s Myna 

{Gracupica burmanica') _ 
Common Myna 
{Acridothere^ iristis) 

Bank Myna : 

{Acridotheres ginginianus) 
Jungle Myna 
{Aethiopsar fuscus) 

Pied Myna 

{Siurnopastor co7itra) 

Baya Weaver Bird 
{Floceus philippifins) 
Rufotisbellied Munia 
{Munia atricapilla) 
Whitethroated Mtinia 
{Uroloncha malabarica) 

Yellow throated Sparrow 
( Gymnorhis xanthocollis ) 
Indian House Sparrow 
{ Passer domesHcus) 

Wiretailed Swallow 
{Hirundo smithii) 

Cliff Swallow 
{Hirundo Tlavicola) 

Indian White Wagtail 

[Moiacilla alba {dukhtinensis)’] 
Masked Wagtail 

{^Moiacilla alba (person ata)1 
Large Pied Wagtail 
{Moiacilla 7T\aderaspaiensis) 
Whitefaced Wagtail 
{Moiacilla leucopsis) 
Yellowheaded Wagtail 
{Moiacilla citreola) 

Richard’s Pipit 
[Anthus richardi {richardi)'} 
Indian Pipit 

\_Anthns richardi {ruf ulus)‘\ 
Tawny Pipit 

(Anikus canipesiris) 

Small Indian Skylark 
{Alauda gulgtda) 

Short- toed Lark 

( Calandrella brachydaclyla } 
Bengal Bush Lark ■ 

{Mir afra as sarnie a) 

Crested Lark 

( Galerida crisiata) 

Redwinged Bush Lark 
{Miraira erythroptera) ' ■ . 
Asiiycrowned Finch-Lark 
( Eremopterix grisea) 
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Purple Suabir(^ 

Ccinnyris asiatica) 
Mahratta Woodpecker 
( Leiopicus mahratteusis ) 
Goldenbacked Woodpecker 
( Brachypternm bengalensis) 
Plaintive Cuckoo 

(Cacofnantis merulinus) 
Common Hawk Cuckoo 
{Hierococcyx varius) 

Pied Crested Cuckoo 
{Clamator jacobinus) 

Koel 

[Eudynamis scolopaceus) 
Crow Pheasant 
( Ceniropus sinensis) 

Large Indian Parakeet 
{ Psiitacula eupatria) 
;H;oseringed Parakeet 
( Psiitacula krameri) 

Roller 

( Coracias bengalensis) 

•Green Bee- eater 
{Merops orientalis) 
Biuetalled Bee-eater 
{Merops superciliosus) 

Pied Kingfisher 
{Ceryle rudis) 

Common Indian Kingfisher 
{Alcedo aiihis) 
'Whitebreasted Kingfisher 
(Halcyon smyrnensis) 
Hoopoe 
( Upupa epops) 

Indian House Swift 
{Micropus affinis) 
palm Swift 

( Cypsiurus baiassiensis ) 
■Common Indian Nightjar 
( Caprimulgus asiaiicns ) 
King Vulture 

(Sarcogyps calms) 

Longbilled Vulture 
(Gyps indicus) 

Whitebacked Vulture 
{Pseudogyps bengalensis) 
White Scavenger Vulture 
( Neophron percnopterus) 
Laggar Falcon 
{Falco fugger) 

•Crested Hawk Eagle 
( SpizaHus cirrhatus ) 
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Crested Serpent Eagle 
{Spilornis cheela) 

Whiteeyed Buzzard-Eagle 
(Btdastur teesa) 

Pallas’s Fishing Eagle 
{Haliaeius leucoryphns) 

Large Greyheaded Fishing Eagle 
( Ichihyophaga icMhyaHus ) 
Brahminy Kite 
{Haliastur induT) 

Pariah Kite 

{Milviis migrans) 

Blackwinged Kite 
{Elanus caertdeus) 

Pale Harrier 

( Circus macrourus) 

Pied Harrier 
{Circus melanoleucus) 

Iviarsh Harrier 

{Circns aeruginosus) 

vShikra 

{Asiur badius) 

Blue Rock Pigeon 
{Columba Uvia) 

Rufous Turtle Dove 
(Streptopelia orientalis) 
Spotted Dove 

{Streptopelia chinensis) 

Little Brown Dove 

(Streptopelia Senegal ensis) 
Indian Ring Dove . 

(Streptopelia decaoctd) 

Red Turtle Dove 

(Oenopopelia tranquebaricd) 
Common or Grey Quail 
( Coturnix coiurnix) 

Grey Partridge 
(Francolinus pondicerianus) 
Common Bustard Quail 
(Turnix suscitator) 

Indian Button Quail . ■ 

[Turnix mactilatus) 

White breasted Waterlien 
(Amaurornis phoenicurus) 
Bronzewinged Jacana 
(Metopidius indicns) 
Pheasant-tailed Jacana 
(Hydrophasianus chirufgus) 
Painted Snipe 
( Rosiratulabenghatensis') 
Indian Stone-Curlew 
[Burhimss oedicnemus) 
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bpecies 


Wiiiskerecl Tern . , 

( CMidofi ias leucoparela ) 

■' Little . Ringed , Plover 
{Charadrm dubim\ 

■Red wattled Lapwing 
{Lobivanellus indicns) 
Green Sandpiper ' ■ 

{Tringa ochropus) 

Common Sandpiper 
( Tringa hypolencus) 
Greenshank 
{Glottis nebujaria) 

Little Cormorant 
{Phalacrocoj'-ax nigcr) 

Large Egret 
{Egretta alba) 

Little Egret 
(Egretta garsetta) 

Cattle Egret 
(Bubulcus ibis) 

Indian Pond Heron 
(Ardeola grayi) 

Cotton Teal 

( Netiapus coromandeliamis ) 
Lesser Whistling Teal 
{Dendrocygm javanica) 
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STUDY OF ,THE .'MARINE ' FAUNA OF ■ THE /KARWAR-' C^^^ 

AND NEIGHBOURING ISLANDS 


■BY ■ ■■ ■ 

A. M. Paxil, m.sc, 

[Dcpartnient of Zoology^ Kamatak College^ Dharwar) 

Part ill: Mollusca (contd.) — Scaphopoda, Pelecypoda 
AND Cephalopoda 

(Continued from page 558 of Vol. 50) 

SCAFHOrODA: 

Dental ium and Caiidulus are the two genera recorded from Karwar. 
Their empty shells, cast upon the shore, have been collected. 

Dentalium has a tubular shell, evenly tapering* from aperture to 
apex and is usually ribbed. In May 1946, empty shells of a species 
of Dentalium (D. octangulatum ?) were observed on Karnat’s Beach 
in large numbers. 

Cauduliis is much smaller than DentaUmn and has always a smooth 
shell, which is narrowed in front and tapering behind. A few empty 
slielis have been collected occasionally in some localities, 

FELECyPODA: 

A great variety of bivalves have been observed in Karwar, but 
unlike the Gastropods, these are collected mostly as empty shells rather 
than live animals. It is interesting to note that amongst the bivalve 
shells -washed ashore, only one of the two valves is frequently met witli 
in large numbers, wdiile the other is conspicuously fewer in number. 
Further, the few live forms are usually represented by vast numbers, 
the most conspicuous being the oy^sters and the clams. The following 
are the families recorded in Karwar: 

N u c u 1 i d a e : 

This family is represented only by forms belonging to the genus 
Niicida, It has a small triangular shell, with the dorsal margin of 
vach valve bearing a row of low tubercles. Only two specimens have 
been collected in Kamat’s Bay^ 

N u c 'Ll ] a n i d a e : 

A single specimen of N uculan a liAS been collected along with NuciiJa 
in Kamat's Bay. It is almost of the same size as Niiciila, but is 
.more elongated. The shell is rounded in front and pointed posteriorly. 
The surface of the valves is marked vvith fine concentric lines. 

A n o m i i d a e : ' ' 

These animals possess a reduced foot and a very large posterior 
adductor muscle. The shell has no- hinge teeth and is usually asyun* 
metrical. Two forms are quite common. 
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Ajiamui achaeus (Gray) is small and usually found altached io- 
ovsters. The right valve is fixed to the substratuni by means of a 
calcareous byssus passing* through a hole in it. The left valvt* is 
saucer-shaped and covers the other valve completely. It is thiiij 
fragdle and iridescent and is very often washed ashore. 

Placenta placenta (Linnaeus) has been collected from muddy bottom'^ 
in Baitkal Cove and Mavin Ilalla. The valves are iinequah hat, thin 
and large (about 5 inches in diameter). In the young forms, thc\ 
have the appearance and texture of mica. 

A r c i d a e : 

Area is represented by several species in Karwar, man) of wiiirli 
hav'c been collected only as dr)* shells. The shell is thick and radiall) 
ribbedj with the valves equal. The lu’nge teeth are sirralh nunuTOiis 
and in a straight line. These animals are found burn )\ving in sand 
or mud, espcciallv near the rocks. The iollowing are some oi the 
common species recorded In tliis area: 

A. iorliiosa (Linnaeus) has the shell twisted and the valves dis- 
similar. Only two dry shells have been collected. 

A. coniplanala (Bruguiere) is more or less irregular in sliape 
and much broader in front than behind. Dry shells have beum collected 
on Kurmiigad Island. 

A, rhonihea (Born) is a fairly large form, roughly square in 
outline with, a central umbo. The ribs arc strong and coarse. They 
have been collected as dry shells in large numbers on all sandy 
beaches, 

A, piUt'la (Reeve) is similar to .4. rliornbea in shape, but is thinner 
and much smaller in size. It is also collected as dry shell in large 
numbers along with the latter. 

A', granosa (Linnaeus) is often washed ash('>re on the sandy beachc- 
of Karwar Bay, Kamat’s Bay and Binge Bay. The shell is longr-r 
than high and is very thick and heavy. The rif)s are broad and ];>ear 
p rominen t gran ules . 

M'. y^. t i 1 i d a e: ' 

The valves are equal -with the umbo at the anterior end and tlw 
hinge teeth are indistinct. Two forms are Cjuite common in Karwar : 
Mytiliis and Modiolus. 

Alytilus virulis (Linnaeus) lias been found in clusters, attached In 
rocks by byssus, usually below tlie low tide kwel. These cins^e^^ 
have been obser\ed in Karwar Bav and Ladi(.‘s’ Beach. Those in th<- 
latter area were very big and nu‘asured about four inclnes in Umglli. 
The umbo is rig'ht at the anterior end and the pcriostracuni is briglit 
green in colour. 

Alodiohis differs from Mylilus in being smaller, broad<'r and being 
covered with thick fibres. The umbo is slightly behind the anterior 
end and the valves arc whitish anteriorly and purplish behind, 11 ;. • 
valves are thinner than those of Mytilus, and are communlv .se^-n 
scattered on the shore. Live forms have also been ol^bcrved on the 
rocks of Kamat’s Bay,; . 



iMAiaSE FAU^\A OF KARW'AR COAST & NEiGHBOVRlNG ISLANDS 31 
I s o g' n o m o n i d a e : 

A single dry shell ot Isogiionioii, has been collected on the Karwar 
beach. It has a small tlattened shell with a straight hinge bearing 
a series ut horny nodules. There are no hinge teeth. 

P t e r i i d'U' e : ■ 

Plena is the only genus known and that too is found in very 
few numbers. They are small and attached to rocks by their byssus. 

The hinge is straight, without teeth and is slightly prolonged on 

cither side. A few specimens have been collected from the rocks in 
Kamat’s Bay. 

O s t r e i d a e : 

UsiJ'ea {Oyster) is one of the commonest and important edible 
molluscs of the area. Most of the people in Karwar cat oysters. 
Many people collect it and a few sell it in the bazaar. On any 

day, from September to March, oj^sters can be bought in the market. 

The valves of the oyster are dissimilar and irregular. They are 
found attached to rocks by their left valves, the right ones acting 
as opercuia. They are found growing on rocks in larg'e masses, 
especially in the crevices. When two large rocks arc found near 
each other, the oysters grow in such large masses in the crevices as 
to cement the two rocks together. Thus large boulders are prevented, 
from rolling down and are cemented together to form a solid barrier 
along the edge of the water. There are several species of Ostrea, 
of which two can be easily distinguished; they are: 

Ostrea cveimlijera (Sowerby) is a small oval form, found in large 
numbers on the rocks. They are quite small in size, probably because 
of being closely crowded together. The left valve is cup-like, the 
margin being crenulated or folded. The right valve is flatter, thinner 
and greyish in colour. They usually grow on the rocks that face the 
open sea and are of very little economic importance, as they arc small 
and not easily accessible. . 

O. hicolor (Hanley) have: a bluish tinge and are larger than the 
former. Their vah’^es have a w^avy margin. They arc the common 
edible oysters of Kaiwvar. 

In rough w-aters the oyster shell becomes very thick. On Devagad 
Rocks, which are subjected to very heavy pounding by the waves, 
the left valve of the oyster grows higher and thicker, and forms like 
h'am\s liorn’ have been collected. In certain crevices the oyster shells 
have been observed to have, many peculiar shapes. 

In the estuarine area of the river Kalinadi, a large edible :form 
lias been collected, w'hose valves have a thin margin. These oysters 
rife found in clusters on loose rocks. It is probably the backwater 
oyster, (K niadrascnisls (Preston). 

P e c t i n i d a e : ' 

I'his :ramify is represented by two genera, Chlumys and Spoadyliis. 
Onlv a few- dr}' shells that were waslicd up on the beach have becai 
collected. P': 

Shells of Cddaniys (Pecten) are rounded and prominently ribbed. 
I'lu'TC are two conspicuous, nearly equal, wlngdikc oepansions on 
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either side of the. umbo of each valyev .These i^helis are use ally 
beaiilifuliy coloured. ; . 

Spondylus has a fairly large and thick shell. TJk* shape, uf the 
shell is usually oval, but is variable. The valves are pinkish in cob air. 
The radial ribs of the valves are thin, but it is characterised ly the. 
presence of irregular spines on its surface. 

■ P 1 11 n, ,i d a :e : , 

Empty shells of Pinna have been collected in the dry areas nj 
backwaters. The shell is elongated, thin and shaped like a hmg 
acute triangle. As in Mytilus the umbo is terminal and iheii* are 
no hinge teeth. Its ligament is long and placed in a groove, 'i'rie 
young shells are thin and translucent, 

■.'■■L'i m i d a e:.'. ... 

Lima is the’ only representative of this family and is very rarely 
collected in this area. The shell is thin, white, almosi: owd and \erv 
linely ribbed radially. There are small ear-like expansions ?>!i rlilit'r 
side of the umbo. Only a single dry shell has been ijickud n|) on 
the Karwar beach. 

Carditidae: 

The forms of this .family in general resemlde ll'iose of ihe family 
Cardiidae (Cockles). The shells, iiourrver, are thick and have stronger 
radial ribs. The pallia! sinus is absent and the hinge bears one or 
two oblique cardinal teeth and one or two laterals. This family is 
represented by two genera, Cardila and Beguina, 

Cardita is usually found buried in muddy sand. In Chendle Creek, 
where people regularly dig for Merotrix, occasionally an odd CarJifa 
is unearthed. The shells are triangular and deeply hollow. Tliey 
fairly heavy and strongly ribbed radially. A few small - 

can be seen anteriorly on the ribs. The colour of the. \al\es wsunAy 
consists of brown patches, but is very variable. A nurnbm' of dry 
shells have been collected on the sandy beaches of this coast. 

Beguina (considered as Cardifa by some authors) has a longer 
shell and in addition to the radial ribs faint concenlric lines are 
near the margin. The umbo is at the anterior end. I1ie valvt^s 
are also coloured with brown patches. Only dry shells lsn\e ]>ee:i 
collected on the Karwar beach and in Kamal’s Ba}-. 

U n g u i i i n i d a e : 

Only one genus, Diplodonia is recorded from this family. A tVw 
dry shells have been collected on the sandy beaches of Kamat's Hay 
and Binge Bay. The shells arc small, thin, smooth and eqinvalvmc. 
They are globular in shape, almost white in colour and the hingr 
teeth are very much reduced. 

T e 1 1 i n i d a e : 

This family is very well represented in Karwar and a large numbv‘r 
of dry shells and some live animals have been collected, the v'aives 
are usually thin and hence the name ‘paper shells’. The shells varv 
in shape and size and accordingly the family has been divided inh) 
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four genera : IVJ/n/a, Macomaj Gastrana md /Ingiih^^^ But the general 
tendency Js to regroup them again under a single genus TeUimi. 
These animals live in slmllow waters burrowing deep into the muddy 
sand. Tliey possess very long siphons, which can be completely witlt- 
drawn into the shell. Idle ligament is external and th pallia'l sinus 
is large. 

Tclliiia is the most common paper shell that is washed ashore 
on sandy bc^aches in very large numbers. Tellinu (Arcopagia) 
capsoidrs (Lam.j is a fairly large thin wlutc shell with concentric 
striations. The. posterior margin of the valve is oblique and the 
anterior margin is liroad and slightly rounded. 

Maconia is ^iLso a white shell, nearly as big- as tiie forn.ier, but 
with the hind margin oblique and wavy, the front being more or less 
rounded, it has a thin shell and is found in abundance on the Karwur 
bea(']i am] in the Afa\in Halla- area. 

(hisf I'diia. has a slate-coloured, medium sized, tliick shell with a 
rough surface bearing coarse gTOwth. lines. The shell, which is smaller 
tlian TclUna and Maconia, is more or less oval in shape and the hind 
margin is slightly folded. A few shells, have been collected on the 
Karwar beach. ' 

A }ig id us hciiis a fairly small shell, slightly thick, with c(jarsc‘ mark- 
ings Of growth lines. Angtiliis ( 2 " ell in a) rubra (Desha}’ (^s) is very 
common in tlie mudd}" areas of Chendie Creek and iNku'in Haila. Tliey 
possess deep pink Goloiired shells and bear long siplions. They usually 
burrow deep into the mud, but many a time at low tide, they are seen 
in large numbers on the iiiud-iiats. They possess leaf-shaped foot, 
wilij wliich they burrow and creep, and frequently when occasion, 
demands they can take a surprisingly long leap. In Chendie Creek, 
usLiaily at low tide, a very impressive and beautifui sight is oliservcd. 
(.>11 tint nuid-ilals, in some areas are seen many peculiar worms witli 
the upper regions of llieir gelatinous tubes encrusted with sand and 
shell pieces of this species. Targe areas can be seen, with hundreds 
these tubes proiecting' with deep pink shells of Angulus rubra 
attached to their tips, in the same area, there are also found thou- 
sands of ‘calling cralis’ [Gelasimus sp.) roaming about w'ith. their 
unpaired large chelae which are also deep pink tinted. It is very 
inte.resting to note here an instance of protective resemblance, wliere 
the crabs are imitated by the tubicolous worms with the help ol: 
sh(‘il pieces of A, rubra, 

■i> c.) n a ci d a e 

Se\eral species <,>i: Donax occur along the Karwar coast, but only 
!Wo arc very common. Their shells, are triangular in shape tuid are 
flattened from ■\alvc to -valve. They., are easily recognised by the 
presence of a ridge extending from the umbo to the posterior ventral 
margin. The foot is broad and compressed, and is very well adapted 
for quick burrowing. The siphons are short and stout and the inhalent 
siphon has a circlet of pinnate tentacles. Ihe yabes are variously 
coloured and the pallial sinus is deep. 

Donax scortimi (Linnaeus) has a fairly large shell and the cons- 
picuous feature is its well defined keel-like ridge extending from 
the umbo and, produced .info a sharp.. bold .point at the posterior end 

3 ' 
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of the \eiitrai iiiarg-in. Tlie surface of the A^alves is sculpiurcd In' der;:- 
concciitric striations, which are often crested anteriorly and posteriori} 
in unworn f(.)rnis. They are usually dark brown in colour and tint(‘d 
pink interiorly. I'hey have been picked up alive on the sand}' Ixiac'iiC'. 
oi: Kamal’s Bay and Kunnugad Island when the tides were receding. 
A number of dry shells washed ashore have also been collected. 

D, i}iciii'niiliis (Gm{‘]in) is another very common form and mn.st 
abundant in (Iiis area. They are small in size and posst‘ss lliinin r 
sliells whost^ surFace is shining and the colour varies from pink ns 
cream. They are very abundant on the \vave-beatcn sand-llais oi' 
Kumaths Ba.}-, Karwar Bay and Binge Bay. When the tide rctvdes, 
they arc seen in large numbers on the sand-tlals, ])iit the}' disa|.)pear 
instantly by burrowing into the sand one or two inches (lec’p. Thtyc 
can be easily picked up by turning over the wet sand. Tlu‘v liu* 
dtingeroLisly, because when exposed by the receding waves they art* 
often eaten by the birds of the shore, when covered ])y water lluw 
])ecome a prc}' to the shore fishes and when buried in the sand tin*} 
are devoured by the. carnivorous molluscs like Biillia or the burrowing 
crab, Mill III it ‘victor (habr.). Occasionally the fishermen colled tlinn 
for food. Unlike tlie J). scortum^ the valves of this form do not iiavf 
a prominent keel and their posterior margin is almost certicaL 

jSI a c t r i d a e : 

Macira shells have been collected hi large numbers on the mukI} 
beaches. They have also been found living buried just lieneath the 
surface oF the sand between tide marks in Kamat’s Bay. Th<*ir 
shells are triangular in shape, almost like an equilateral triangles !)ut 
with a rounded base, 'fhey vary in size, from about one-fourth of an 
inch to two inches and the valves are deeply concave. The surface 
of the valves is smooth or conceiitrically grooved and is usuady 
cream-coloured. bilernal]}' they are tinted deep violet. Near tlie 
cardinal teeth there is a large internal nodule of the ligament aiid the 
two lateral teeth have raised ed§*es. 

V e n e r 1 d a e : 

This family is the most abundant and the most familiar in. Un.' 
area and they arc popularly known as ‘clams’. It includes se\‘e'--! 
genera, out of whicli as man}' as nine are well represenfed in Karwar. 
()t them, Alcrcirix and Cafelysia are very abundant and form nn- 
common edible clams of this coast. Th(! shells of \'en('ri(iae a,n‘ 
eqLuvalve, solid, heavy and usually oval in shape. Hu* I'liaraeUTisI i« 
feature of the vahes is their three cardinal teeth and variabli* lahu'aK. 
They are mostly found living in the littoral regions, l}'ing ahv;or, 
buried in muddy sand, some speu^ies especially b(‘ing numennis lu'at 
about (he rocks between tide marks. I>ry shells are always found washtul 
upon the beacli in enormous numbers. The animals bear we11-dc\’clope<l 
siphons and tongue-shaped foot. The shells are beautiful!}- colon nul and 
often show 'V’-shaped markings. The following are the goiuu-a re- 
corded in Karwar: 

Mereirix has a solid, thick and fairly inflated shell, the surfat-r 
of which is glossy and polished. The pallia! sinus is shallow. Ir< 
addition to the titree cardinal teeth, anteriorly there is a tooth on tiu 
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lert valve and a corresponding- depression on the right. These animals 
have short siphons and an extensible foot. They are always found 
living buried in muddy sand. There are several species oi'Meretrix 
in Karwar, the most common and abundant being Meretrix mevefvix 
{Linnaeus). This is the most popular shell-fish of Karwar and is 
locally recognised by the Konkani name *ThisriL These clams are 
found in enormous numbers in the estuarine area of the river Kalinadi 
and also in the backwaters of Baitkal, Binge and Chendie. It is one of 
the most economically important molluscs of the Karwar coast, as most 
of the coastal people eat it. Every day for two hours during the low 
lide, it is a common sight to see hundreds of men, women and children 
digging for these clams all over the area. This is the chiei' occupation 
of women and children while the fishermen usually go out fishing. 
Thes{‘ clams arc alwaws available in the market at a very cheap rate 
(a few annas per hundred). Heaps of empty shells can be seen near 
every house, vfiiich is proof of the tremendous popularity of these 
edible clams. The empty shells are further used in preparing lime 
which is a common commodity in the Karwar market. 

Catelysia is another common clam whicli rescmbl(,*s externalh' 
in shape, colour and smoothness to Meretrix meretrix. The form that 
occurs here is Catelysia opinia (Gmelin), which is distinguished from 
the latter by its sliglitly smaller size, thinner valves and the absence 
of the anterior additional tooth of the left valve and its corresponding' 
cavity in the right. They occur in the same area as M, meretrix and 
are equally abundant and economically important. They are usually 
found living buried in sand in fairly deep water, while meretrix are- 
found in areas that are usually exposed at low tide. In Karwar,, 
(Tiiclysia are quite abundant in the sand and mud-banks of the river 
Kalinadi near Kodibag. They are sold in the market along with 
Meretrix. 

Circe is another genus of this family which is said to live in the 
muddy sands near the low tide level along the open coast. A number 
of dry sliells have been collected in Kurmugad Island, Kamat’s Bay 
and ILmge Bay, The valves are white, flattened laterally and nearl}' 
circular in shape. The umbo is fiat, the pallial sinus is absent and 
line c,onccntri('‘. lines form the sculpture on the surface of the. valves. 

(iajrnriH}}} hns been collected from muddy sand near the rocks 
at low tide ]c\'(‘l in Anjidiv and Kurmugad Islands. Empty shells 
waslicd asliofe in enormous numbers have also been observed. This 
animal has a thick fairly inflated shell with the additional anterior 
binge tooth on the left valve and the corresponding socket on the 
rigln. 1'he surface of the valves is both concentrically and radiall}- 
sriil])Uircd wiili tints of brown patches all over. Pallial sinus is 
scarcely seen. 

Suiicifd shells have occasionally been collected on the sandy 
beaches. The}' are small in size measuring about ij inch in length. 
They are longer than high with the surface of their shells covered b}' 
('oarst‘ (‘oncenlrie ribs and tinted with reddish-brown colour. 

I)i>si}ua shells are quite common on the beaches of Kurmugad 
and Anjidiv Islands and Karwar Bay. A few live forms have been 
collecied from muddy sand near the rocks of the Fisheries School 
b(‘ach. The shell is fairly thick and circular in shape. The charac- 
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ferisl-ic feature is tliat its lunbo projects forwards as a pointed la-ak' 
from the upper edge of the valves d The siu*f ace of the valvi*s 
finely concentrically sculptured and it is usually white or faintly tinted 
with orange-red. The pallial sinus Is well developed and the siphons 
seem to be united. 

Vemts shells have been found washed ashore in large niimbrn's 
and present a variety of beautiful colours. Several spec'ies oj Uoius 
occur in Karwary the most common being the small form, l\ imbvictU.n 
tSowerby) and a large one, Ik plicala (?). The shells are usualls 
oval in shape with the umbo appearing like a distinct projection. 1 !ic 
surface of the valves is strongly sculptured both concent ricall}- and 
radially, the striations being usually crested. 

Faphia is very common in Karwar, the dry shells ]>eing tomiii 
in abundance all over the area. The animals live in muddy sand 
and they liave been dredged up several times in the Karwar Hay and 
they have also been picked up in Baitkal Cove. The shell is o\^il 
and elongated witli the umbo slightly projecting anteriorly. The 
posterior side is longer than the anterior and it is narrowly rounded. 
Pallial sinus is deep and only three distinct cardinal teeth are presciu. 
The surface of the valves shows no sculpture but onl\' faint wav}' 
lines of growth, 'fhe distinct feature of the shells is the handsome 
marking of greyish-cream colour presenting interloi'klng patterns of 
‘\P which gives the beautiful appearance of eitlier marltle or 
porcciain-ware. 

Tapes is represented only Iw a few dry siiells collected on the 
Karwar beach and Kamaiks beach. Tlui shell is ihiclc, fairly large 
and elongated, •with the posterior end broad and rounded. The surface 
of the valves is very finely radially ribbed, the ])osteriur ribs being 
more conspicuous than the. anterior ones. The concentric sculpture 
is also seen. There are only three cardinal teeth and the pallial sinus 
is very deep. 

C a r d i i d a c : 

This family is represented b}' two genera, Cardhnn and LuutilL 
airdia, the latter being very rare. 

Cardhwu popularly known as ‘Cucklcs', are quite eommois in 
Karwar. They are found in muddy sand at a dt:ptl] of about i(.> lo 
j 2 inches. The mantle edges arc red and soft parts of the animal 
light brown. The foot is large and is said to ])(- sometimes used for 
leaping. The shell is deeply radially ri])bed and higlily iiiOated. It 
is rounded in outline and the hinge teeth consist of two cardinals and 
two laterals which are alike in both the valves. Several species of 
Cardimn occur in Karwar, but Canlium cornua tuni (Speogler) is \ery 
common. It is easily recognised by its thick shell with strong crested 
radial ribs on the exterior of the. valves, but smooth inside. fhe 
hinge teeth are stout and there are tints of pink colour on the edgt-s 
•of valves. A number of dry shells are washed aslmre on all samh 
beaches of Karwar. 

Liirndicardia is another representative of this family, whicli is reeog- 
•Jiised by a distinct keel on its valve. A single dry shell has been 
picked up in the Anjicliv Island. 
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C li a ni i cl a e : 

Chama restmhles the Spondyltis of Pectinidae in possessing' irregular 
processes on its shell. They live attached to rocks or shells by their left 
valves. The valves are vvasliecl ashore along' the Karwar beach and 
Kainat’s beach and have occasionally been picked up. Their shells an* 
roughly circular in outlinej the valves being unecjual with the umbo 
slightly twisted. The hinge margin is very thick and there are two 
hinge teeth in one valve and only one in the other. 

P s a m, m ,o b i i' d a e : 

This family possesses large shells, which are long oval, rounded 
in front and narrowed posteriorly. The pallial sinus is very deep and 
the hinge teeth are represented only by two cardinals on each vaivcn 
Sangiiinolayia and Ik^ammohici are the two genera recorded from this 
family. 

Sangiiinolafid [Sokhellina] is found living in deep muddy sand, 
usually in the estuaries or the backwaters. They possess very long- 
siphons and are very quick burrowers. Large thin violet shells many 
of them damaged, have been found washed ashore in the Mavin Halla 
iirea. When ali\’e, the shell is covered b}’ a smooth dark brown 
periostracum. 

Bsammohia is smaller tlian the former and only a. few dre- shells 
ha\ai l.>een picked up on the beach at tlie mouth of the river Kalinadi. 
Tile shells arc very thin and have a very smooth shining white surface. 

M y T, d a e : 

This family is represented by a single dry shell of Crypiomya 
picked up on the Mavin Halla beach. The surface of the valve is 
traversed by both concentric and fine radial striatioiis, the front 
part of the valve being devoid of the latter. There is a small pro- 
jection of the hinge margin of the left valve, onwhich the nodule 
of the internal ligament is mounted. 

A 1 o i d i d a e : 

T'he Karwar representative of this family is a single dry shell (right 
\alve only) of AloidiSy collected from shell-debris in Kincaid’s Bay. 
It is a small shell measuring about half an inch or less in. length and 
it is strongly concentrically ribbed. It is roughly triangular in shape, 
the front part being rounded and the hind end more or less pointed, 

L u t r a. r i i d a e: 

Under this family are represented two genera, Stcmdella and 
Liil luiriii , botli being occasiGnally found in Karwar. There is a tendency 
for including these two genera in the family Mactridae, but in this 
paper they have been treated under a separate family according to 
the classification given b}^ Paul Pelseneer (1906). 

Shuulella shells have been picked up on the beach In Mavin 
Halla area and also on the Karwar beach. The young shells an‘ 
thin, fragile and more or less transparent white, while the older ones, 
are thicker and brownish-white in colour. The valves are long and 
ova! with only very fine concentric markings. The pallial sinus is 
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deep. Tlie iiing'e teeth resemble ■ those : of Mactridae and iJiere is a 
deep socket for the large nodule of the internal ligament. 

LtiLruria shells are slightly thick, ilatj Compressed and quite 
elongated with both anterior and posterior margins rounded. The 
valves are while in colour with a deep pallial sinus and a distiner 
spoon-shaped projection for the ligament on ecich valve. Hie upper 
margin of the valvxv is approximately straight and parallel, to tlie 
lower margin. A few dry shells have been picked up on the 
beach ami Mavin H alia beach. 

S o ] e n i d a e : 

This famity is easily recognised by their elongated narrow shells, 
beaiiti, fully coloured and opening both in front and hi'hind. l'h(i 
umbo is usually situated in the front part of the shell and the siphons 
arc short. The foot is well developed for burrowing and thtw Ii\'e 
deeply buried in sand, usually in the estuarine areas. Two gen<-r;i 
are recorded from Karwar. 

Solen is commonly found living in the l\Ia\‘in Idalhi aiV'a snd drv 
shells have also been collected in other areas. 1'lu‘ distinet: b-mun* 
of the shell is its. shape, which resembles the blade of a rnyjtr, henre 
the popular name ‘razor shell’. The shell is long, ihin and rather 
flat, with the hinge and the umbo at the am<‘rIor end. 'fhe dorsal 
margin of the valve is straight and parallel lo the \entral margin 
and both the front and hind ends ar(‘ truncated. HuM'e is only one 
hinge tooth in each valve. The foot is eylindrieal and is used effec- 
tively in burrowing deep into the mud. Sdlcn is n*presented by many 
species in Karwar, the most common and a very large form being 
S. trunccitus (Wood), which is easily recognised by the strongly deve- 
loped light brown bands. 

Siliqna is represented by S. radiula (Linnaeus), whose shells an- 
very common on the shores of Karwar. Their valves are very thin, 
transparent, fragile, smooth and moderately elongated. Thev are 
usually undamaged when cast upon the shore. They are violet-colouretl 
with four expanding* white l^ands radiating from the iirnbo towards 
the lower margin of the valves, which gives the shell its popular nanu', 
the ‘sunset shell’. There are two hinge teeth in each valve. A very 
peculiar feature of this form is the presence of a strong ridge <m ihe 
inner surface of the valve, extending from the hinge teeth tuuards 
the lower margin, 

P h o 1 a d i d a e : 

Under this family three genera arc recorded, Phohis, Banieii jmd 
Marfesia, all being found living as borers. Large sliells are washed 
up on the beaches and small live animals can be collected from pieci.s 
of wood washed ashore. Tliese animals are abundant in l.h(‘ Kalinafli 
estuary, where they have been collected from pieces of timber (uther 
iloating or submerged for long periods. TJic characlerislic feature 
of this family is that the val\*cs are leaf-shaped and are covered ex- 
tefnally by line toothed ribs, which arc used for boring. The ligament 
and the hinge teeth arc absent. 

Pholas is v'cry common in Mavin Halla area and Karwar beach 
where a number of dry shells washed a.shorc have been col!(‘cU'd. A 
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lew small live animals have also been picked u in the same area. The 
shell is long- wAih. the posterior end tapering-. Its colour is absolutely 
white and it is brittle and papeiy- The dorsal edge is reflected o\er 
tile umbones and within each valve there is a short flat projection 
in the nmbonal cavity. A few large iindaniag'ed shells, mea.siiriDg 
about six inches in length, have been collected in Mavin Halla area. 
I'he}' have been MeutAfied 3.s P, orioitalk (Gmelin), recognised by their 
e\’en]y spread prickly sculpture, stopping abruptl}' in the middle of 
I he valve and leaving a large smooth area posteriorly. 

Biivnca is very small in size as compared to Pholas, measuring 
aboiit an inch in length. Both dry shells and live animals from pieces 
v)f timber washed ashore have been collected in the Kalin adi estuary. 
A single dry shell has also been picked up in the Kurmugad Island. 
'The valves are short and broad with fine radial sculpture in front, 
which gradually thins out behind the extreme posterior end being 
smooth. 

MurI.esia is also a. sniall meinber of this family, usually found boring 
in floating pieces of timber. ASometimes a piece of wood washed 
ashore may contain as many as hundred borers in it. They have 
been collected in. the same area both as dry shells and also as live 
forms. The valves are triangular in shape, the truncated anterior 
margin forming tlie base of the triangle and the pointed posterior end 
iorming the apex, 'i'he radial sculpture of the valves is similar to 
Hdinicd. 

1' e r e d i n i d a e : 

Teredo lias a long worm-like body with a very small globular shell, 
covering only the anterior end of the animal. They are popularly 
known as ‘ship-worms A They cause damage to timber in the ship- 
yards and also where timber is submerged in the sea. The small shell 
is finely concentrically striated and is used for boring into the wood. 
The siphons arc very long and mostly united. Teredo can easily be 
collected from the timber logs which ' are usualK submerged in the 
Kalinadi estuary . 

L i bit! ,n i d a e (T r a p e z i i d a e) : 

It is represented by Libitincij whose shells hav'c been occasionally 
picked up in KainaLs Bay and Kurmugad Island. It is said that 
they live in the crevices of rocks. The shells collected vary in 
size from about A an inch to i|- inches. ‘ The shell is J.rcn-shaped, with 
the umbo towards the anterior end. Each valve bears two cardinal 
iceih and a distinct posterior lateral tooth, the anterior one being more 
or less inconspicuous. The shells appear to be somewhat twisted in 
shape and they show distinct concentric furrow-s. They are usually 
dull straw-coloured with purplish markings. 

A n a t i n e 1 1 i d a e : 

Dry shells of J>mlineUa have occasionally been collected in Aojidiv 
and Kurmugad Islands. The shells are oval in shape with a truncate 
dorso-posterior margin, but not so pronounced as in Douax, The 
valves are thiig wlilte and their concentric lines are conspicuous. There 
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is no pallia! sinus. The umbo is niedial and bears a distinct inward!;, 
directed spocawshaped projection in each calve for the internal nuduO 
of the ligament. , , 

' L a t e r n ii 1 i , d a e : 

This famil}^ is represented onl}' by two complete shells of Ltileoiula, 
whicli have been ct)llected in the muddy area of Chendie Creek, Hu* 
shell is oblong, very tliin, fragile, colourless and transparent. Tiir 
waives are bulged and glossy inside with a wide gape at the posterior 
There arc no hinge teeth, but there is a small oblique plati’orm on 
whicli tiie ligament nodule is mounted. On the hmer suii’ace (d’ eaefj 
valve there is a very thin ridge running from the nodule-plat form to- 
wards tlic ventral margin. 

CKPHALOPODA: 

In contrast with the other classes of Mollusca, CephaloptKls aia- 
very active free-swimming animals and can usually b<‘ collected from 
the nets brought to the shore by Jishermen. d'hey art' symmcl rlcnl 
molluscs bearing a sac-like muscular body and distinct head with 
eight or ten arms and two well-developed eyes. In Karwar Tin* 
Cephalopoda ai*e represented by the Decapoda or the ten-armed forms. 
In these animals the shell is always internal. The Idllowing two 
families are quite common: 

S e p i i d a c (Cuttle-fishes) : 

Under this family two genera, *S'ep/7/ and Sepiella are represeiUt'il in 
Karwar. A few live f(3rms have been picked up from thv fishenntm’> 
nets and a number of dry shells, popularly known as the hniUle-hont^sh 
have been collected on Ijie beaches. The substance of tin* slid! i> 
mainly formed of calcium carbonate. 

Sepia is a large stout cuttle-fish recognist'd by tin- prescnct* of a 
narrow frill-like fin on either side of the body. I1u* v'uitle-hone 
leaf -shaped, stoutly built and composed of fine calcareous lamimu* i-n- 
closing air-spaces. It is very thick in the IVont and concave In llit' 
posterior region, which terminates vtMUrallv into a proniiiuait spiiu' 
or the rostrum. The whole shell is surrounded by a thin ('hitinous 
margin. These cuttle-bones are cast upon the beach in larg(‘ numbers 
and are often used for cleaning window-panes. 

Sepiella resembles Sepia and is a pretty little animal, 'fhr cuttlc- 
hoiies of Sepiella clitfer from those of Sepia in being small in size mui 
in the complete absence of the rostrum. Tiiey too are often washed 
ashore. 

L o 1 1 g i n 1 d a e (Squids) : 

Loligo has occasionally been collected in Karwar. Thev ha\’e an 
elongated body with a triangular fin on either side of its aboral end. 
The shell is leat-shaped like that of Sepiidae, but is thin and chitinous. 
It is dark pink in colour and can sometimes be picked up on tlit- 
beaches. 
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.■:M0RB: BUTTERFLIES' OF THE KHASI AND JAINTIA , ' 

HILLS, ASSAM- 

BY. 

' Sir Keith Cantlie, i.c.s. (Retd.) ■ ■ 

- This article continues that by Mr. Parsoas.'and, 'myself in Vol. 47 (3) 
April, 1947. It contains additions to that list, a number being due 
lo Mr. R. Neuhaus who collected in 1948--49, and then deals with 
the Lycaenidae. Although Lycaenids were taken around the old hill 
station of Cherrapoonji in Cherra State and sent to museums, the first 
large collection was made by the Rev, W. A. Hamilton, Chaplain 
of Shillong, employing many Khasi catchers in Cherra State. He sent 
it to de Nicevilie who used it for the publication in 1889 of Vol. 3 of his 
‘ Butterflies of India’. Swinhoe gotall families from the same catchers and 
printed a general list for the Khasi Hills, in Trans. Ent. Soc,, 1893. He 
continued to receive from them and a much larger list of Lycaenids can 
be compiled from his references to the Khasi Hills in his volumes 
published in 1910 on Lycaenidae in Moore’s ‘ Lepidoptera Indica 
Indeed any present changes from such a list would be due merely 
to recent changes in nomenclature and differentiation. I collected 
mildly but did not purchase Lycaenids until 1947 when I asked for their 
catching through the Shillong dealer, and have examined the takings lor 
the Shillong dealer from then until now. In September 1949 the 
smashing of my kneecap when collecting in the Naga Hills caused 
a visit to England in early 1950 for prolonged treatment. By the kind- 
ness of the authorities of the British Museum (Natural History), South 
Kensington, I was able to use the library and examine the collection. 
The purchase of the fine Lycaenid collection of Mr. C. B. Antram the 
author of ‘ Butterflies of India who was in Cachar from 1910 to J930 
and who got many specimens from the Cherra dealer, the late IJ. Nissor 
Singh, increased my Stock. 

2. The previous article described how the enormous rainfall hinders 
collection in Cherra State and on the southern slopes of the district 
•down to Sylhet. I have in recent years made visits— a visit means 
residence in a Khasi village— to Cherra State in early April, when rain 
may or may not spoil the attempt, and have spent a month in October 
when ram is moderate. Yet the results were meagre compared with 
those of professional catchers, even though the rarer species are very 
few among the quantities taken by them of a few common kinds. Most 
of these catchers live at Thiedding, down at 1,500 feet in the Umiam 
river gorge where the hills rise very steeply to over 4,000 feet. Dowki, 
the best place in the hills for a visitor, the previous article, has 
Lycaenids in plenty up to mid-June and again in September, but the hills 
are all low and the species fewer than in the Thiedding area. The 
Eaipung Forest Reserve in tbe .east' of the Jalntia Hills should be the best 
place in the district being virgin jungle, but it is hard to reach and lacks 
paths lor penetration. On the southern slopes as a whole, cultivation of 
■orange, betel nut, plantain, bay and pan is so extensive that the existence 
•of so many butterflies is surprising. 


MORE BUTTERFLIES OF KHASI O JAINTIA TULIS, ASSAM 

,Mr. St. John Perry of the* Assam Civil Service has; given : 
oiation about certain species in the neighbouring North Cachar Hills, 
inked with the hill districts in the east of Assam and so with Burma* 

3. The northern forests on the low hills along and to the west of the 
Oauhati-Shillong Road are certainly inferior to those on the southern 
slopes though rarities occur especially between miles 36 and 41. Now 
a Reserve, they were formerly under shifting cultivation of cereals* 
The rainfall is not excessive and my visits have been frequent Doubt- 
less if professional catchers lived there, species not found by me would 

■ be. produced. 

4. in and around Shillong rarer Lycaenids can be found if one has 

^ plenty of leisure, also on the high plateau. The woods at Mawphlong, 

17 miles from Shillong, contain some rare species. 

5. References are made in the notes to the Upper Assam forests. 
The term as used here means the forests whether within or without the 
Naga Hills boundary, lying mostly between the railway and the hills 
northwards from Lumding to the northern boundary of Sibsagar 
subdivision. It excludes the Lakhimpur District and Tirap Frontier 
Tract forests. Dr. Norman of Seleng Tea Estate, P.O. Selenghat, 
District Sibsagar, has done much collecting of Lycaenids there and 
observation of their life-history, and has been most generous in sending 
me species known to exist in the Khasi Hills but which I did not obtain 
either at all or in sufficient number for study. My own visits to this 
prolific area have been infrequent. 

6. The standard taken for ‘ Rare' (R) or ‘Not Rare’ (NR) or 
« Very Rare ’ (VR) is that of a person collecting for himself, but it has 
been influenced by the takings of Khasi professionals. The class ‘ Rare ’ 
must contain species actually common enough for the ‘ Not Rare ’ class. 

7* The numbering and nomenclature are those of the second edition 
of Brigadier Evans’s indispensable book. Changes of nomenclature by 
Corbet have been noted. The Hesperiidae portion of the book has been 
superseded by Evans’s Catalogue of the Hesperiidae of Europe, Asia 
and Australia, 1947, published and sold by the British Museum (Natural 
History). Countries are given so that if any species or subspecies 
occurs in Assam mention of Assam is made. There are many changes 
in nomenclature and figures of the genitalia of every species. 

Not Recorded in the Previous List 
PAPILIONIDAE 

A, 3.5. Chllasa dytia clytia var. Roth. VR. 

f'*" One at Dowki and one at Laitera taken by Mr. Neuhaus. 

:A.4.25. Paplllo poiytes romulus- 

Female Jn remzd-us form resembling taken by Neuhaus at 

. : ^ ' Dowki, The ' form is rare in Assam but Mr. Aiitram tells me he got 
a few. 

PIBRIDAE :: , ^ ,V 

- B. 6. 3. Dellas eiictiaris Drury, . VR.- 

Mr. Neuhaus showed me a male taken at Dowki. No 'record' known 
of previous capture here. 
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B.6,11. Dellas descomliesl leiicocaatlia 

Neitiiaus took.a female like the figure in Seitz of this Burma form. 

B.20.1. Pareronia (Valeria) avatar avatar M, 

Moore' Id Lep. Iiid, gives Cherra. It may exist on the southern 
slopes: though now extinct in Cherra State. ' See note in previous list 
' ahoot Gaiihati. 

SATYRIDAB 

D.2.6. Mycales^ R. • 

Two pairs at Umran 2,500 ft mile 41 G.S. Road, October and 
^November. ■ 

D.2.9. Mycaiesis perseus biasius F, NR. 

Overlooked before. WSP May, DSF October, DowkL 

D.2.16. Mycaiesis khasia khasia Evans. NR. 

Talbot has revived Moore^s name intermedia for this species. NR 
Syihet and Assam sides. Evans in Journal Vol. xxvii (2) of 

1920 illustrates male brands and genitalia of this and all species of the 
genus, based on much original research. The brand under fore in the 
DSF is smaller than in the WSF and may be confused with that of 
milieus, 

D.2.29. Mycaiesis iiiamerta mamerta Cr. 

Talbot calls it M, annamitiva watsoni Evans. R. One at Dowkf,. 
November. Several along G.S. Road, February , March, April taken by 
Sanders and N^uhaus. 

D.3,37. Lethe vindhya Fd. R. 

Several at Laitera, 2,500 ft., October. 

D.3.47. Lethe armandii khasiana M. VR. 

First described from here. My only specimen is from the Naga 
Hills. 

Dvl4.17. : Ypthlma siniilis affectata EL R, 

A speciality of the Khasi Hills, discoverable among one’s supporsed 
baldus. 

D,18. Ragadia crisilda crito de N. R. 

Several at, mile 39 G.S. Road, October. 

D.25.6. Eiymnias pealii WM. VR. 

Mr. D. Sanders informs me that he took it about mile 40 G.S. Road 
in April 1933. I have taken it at Nichuguard, Naga Hills, in May. 

AMATHUSIDAE 

■ '('Discophora contihentaiis R. possibly VR.. 
One male taken. 
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NYMPHALIDAB 

E. 2.10. ' Erlboea eudamippiis eudartilppus Db. , NR. 

Omitted from the first list by accident. Low levels appears March ; 

higher levels' June. .. ’ ■ ' 

,F.5. Dlllpa morglana Wd. ■ ,VR. 

One taken by Neithaiis, Dowki, October, 

vApatiira ciievana M. R. 

Sanders took one about mile 40 G.S, Road, over 2,000 ft. in April 
1933. 

FJ8.9, Eutlialia anosia aiiosia M. ■ R. ' 

Sanders took one at the same place and time as the cheva?ia. 

F. 18,21. Euthalia nara nara M. R. ' 

Several of both sexes, Shillong, June. 

F.18.29. Eutlialia recta recta de N. R. 

Swinhoe got many from Cherra. Probably exterminated in that 
area. 

F.24.2. Limenitis cianava M, R. 

Occasionally produced from Cherra. Much less rare than austenia. 

F.25J. Paotoporia kanwa phorkys Fruh. VR. 

One male Dowki, November. 

F.26.9, Neptis yerburyi yerbiiryl But R, 

Neiihaus took one in Shillong in July with the discal spot in 2 
concave outwardly, markings larger, unsullied. The recorded and usual 
form here is siVe^ima. 

F.26.14. Neptis anjana nashona Swin. . R. 

A few from Dowki and Cherra. 

F.26,15. 'Neptis ananta ochracea Evans. ' 

Several from Cherra, September. One in December above Umran • 
at 3,000 ft G.S. Road. 

F.26,24, Neptis radba radha M. ^ ■ R. 

Some from here in the British Museum collection. Not so rare in 
Naga Hills. 

F. 26.27. Neptis hellodore sattaoga M. VR. 

Moore in Lep,' Ind. records one male from here. 

(F.26.28, Neptis paraka But 

A possibility, as de Niceville says one came from Sylliet, which 
usually means the foot of the Khasi ' Hills and Antram says, it is 
common in Cachar.) 
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F.26.30, .Neptis attrella Stg.' ' ' VR. 

Moore ill Lep.. lnd.vtecords.^^^^^ 

F% 27 . 4 ; : Cyrestls tlieodamas ganescha ■ : ; ■ . 

..Neuhaus.'took ihisiorm atmile 54 G.S. Road.' He has taken it. iii: .. 

Manipur and at Ledo in N.E. Assam. ' 

F,32. Rhlnopalpa polyiilce foirmaiia Fruh. VR. 

Moore in Lep. Ind. says he got one from Cherra and there are some 
from Cberra in the Indian Maseurn. Occurs in Upper Assam forests. 

f 

F.35. Precis atlites L. ' 

Should be substituted for the former of the two entries of ipkita in 
the previous list. 

F. 38.5. Symbrenthia sllana de N. VR. 

Taken by Sanders about mile 40 G.S. Road in April 1933. 

ERYCINIDAB 

G. L4. Libythea narina roMni Marshall. VR. 

Type came from here and de Niceville got some from Hamilton. 

{Lepita found in the Naga Hills does not seem to occur here.) 

G.4. Abisara chela de N. R. 

Swinhoe got many from here. 

G.7. Stiboges nymphidia But. VR. 

Swinhoe says it has been recorded from here. 

Notes ON Species mentioned, in the Previous List 

B.10.8, Appias nero galba 

Neuhaus saw one at Dowki in November 1948. 

'D.2.3. Mycalesis anaxias 

Now found NR at Laitera and Dowki. 

D.2.26. M. miseotis R., 

Swinhoe got some from, Cherra. Mr. Sanders took two .about mile ' 

40 G.S. Road in March and early April, 1933. In 2nd,ed. of Evans , , 

is a misprint for mimuis. * 

D.2.27. Mycalesis .nicotia ■ R.- 

One pSF late March at 2,000 ft. Cherra State, One DSF taken by ' 

Sanders in late March at the same place as 7 Mi$emis, 

D.2,28. Mycalesis malsara 

Now found NR May, August (new brood) October. 

D.2.31. M. malsarlda 

Now found to be eommon. 


I 
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D,26,10, ' Eiytntiias pattia ; 

Now 'fotiiid NR. . 

'D.25.12. Elynmlas vasadeva 

Two taken, one at Dowki, October. 

B.8. Ainatliuxidia annythaon. 

Two taken by Nenhans at Dowki 1-11-48. We saw another next 
day. They flew about palms in an orange grove only in the late 
afternoon , 

F. 29.' 'Pseudergolis w’edah ■ 

The remark ‘ Seems rare in Assam ' was wrong. It is plentiful in. 
the Naga Hills. 

G. 3.3. Dodona eugenes 

One at Dowki October, One from Cherra. 

G.3.4. Dodona egeon 

One at Mawblang below Cherrapoonji, October. 

G.3.6. D. adonira 

Emerges late March as I took it then in Cherra. 

G.3.7. D. heorici longicaudata 

Sanders took both sexes in early April 1933 at the place mentioned 
in the previous list. 

LYCAENIDAE 

2. Poritia 

hewitsoni hewitsoiii M. R. 

Male at Umran, mile 42 G.S. Road, 2,700 ft., October. Female taken 
by Mr. Neuhaus at Dowki, October. 

erydnoldes elsiei Evans R. 

I have two from here from the Antram coll. Two from here under 
the stibspeciflc name of Fruh. are in the British Museum. 

Corbet in IVans. R, E^it, Soc, Vol. 90, Pt, 11, 337-50, Sept. 1940,, 
divides races into phraaiica Hew., Burma-Malaya ; tfisJma Fruh.,. 
Assam ; Evans, Me rgui., 

5. Qerydus boisduvaili assamensis Doll. R. 

A pair at Dowki, November. \ . 

,.'6. Allotiniis 
: : ■ driimlla Mr, ■ ' VR. ■ 

■ Mr. D. Sanders took two in March 1933 at Mawblang where the 
Shillong-Cherra' Road, ends. Some from here are in the British Museum.. 

iiiultistrigatus multistrlgattis de N. ' . R. ■ 

Male at Syndai, 1,600 ft, October. 
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Imrsfldi’u .coatineiitalis , Fruh. .Apparently ,R but so iiicoiispi* 
-aioiis tliiitit may be commoner, as it is VC in Manipur, Taken only 
at Dowki in Jime. 

7, Logania inassalla Doh, VR* 

Bingham records it from here. . 

,48, - Spalgis epiws epitis Wd. NR. but scarce. 

Plains or low level Sylhet side, October. 

S. Taraka hamada ra R. 

Three from Cherra, one in March. 0.ne in Shillong, October. 

TO. Talicada nyseiis kliasiana Swin. ' ' NR, 

A niimbar from Claerra, May and October. Not seen elsewhere. 

11. ' Castalias 

rosimon rosimon F. . -C.- 

Assam. Valley side from 2,000 ft. down from April Another brood 
June and in September, October. Much scarcer Sylhet side. 

eina fioliteia Fruh. NR. 

Same places. 

caleta decldia Hew. R. 

cle Niceville got from here, 
ethion ethion Db. & Hew. 

I failed to find it here though the male is conspicuous and is 
common in October at Lumding in the Upper Assam loresrs. But 
Dr. Norman found it 20 miles from Gauhati eastwards on the Assam 
Trunk Road, so close to the Khasi-- Hills border that it must occur 
within it. roMina, obtainable in the Upper Assam forests, does 

not seem to occur here.) 

12. ■ Taracns ananda de N, and Tarucus diiarta BBv ' R, or VR. 
One or both occur as Swinhoe says he' got ,'mauy Qisiaiins itudRaV* 

from here, .which name then covered both species, but I cannot line! them 
ill the British Aliisenm. Dr. Norman takes a few of both yearly in the 
■Upper Assam forests, so both may occur in the Khasi Hills. Both are 
VR m the Naga Hills and Manipur. 

13. Syntarucus pllnlas F. ' , R. 

A pair from Cherra. Swinhoe got a few. 

15. Nlphanda cyiiibla cymbia de N. : V,R. 

Two from Cherra. M,r., Neuhaus took one in Shillong, August 
, 1949 . . ■. " 

lli.; ■RItliecops hylax .F. , Rl,. ' 

A male at Umran, ffii!e42G.S. Road, October NRin Upper Assam 
Porests. 
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17. Neopitliecops zalinara Bat. C. ' 

At low levels. October. 

18. Everes 
diporides Chap. 

Some males taken on the high plateau may be this, but I have not 
taken tailless males and am uncertain. I have taken it for certain at 
Jakhama, Naga Hills. 

' dipora M. , C. 

At all heights. In Shillong and on high plateau, April-June. A 
strongly marked brood in August. 

parriiasius assamica Tyt, R. 

One On G.S. Road, October. One from Cherra. One in Shillong in 
August taken by Neuhaus* 

kaladeN. VR. 

The type came from here,- Swinhoe got six. Dr. Norman has got 
some from Jakhama, Naga Hills, 5,400 ft., April, June. 

19. Botfirinla chennellii de N. R. 

It is not rare in Shillong in May, June, August-October. Mr. 
Neuhaus took it at Burrapani, 9 miles from Shillong at 3,500 ft. I have 
none from Cherra. It is found in the Naga Hills, e.g. at Jakhama. 
The anastomosis of veins 11 and 12 must be remembered, but the 
obvious distinction from a Lycaenopsis (Celasirina) is the small amount 
of shifting in of the spot in 6 unF of Bothrinia, 

20. Megisba malaya sikkiina M, NR. 

Usually from 1,000 ft. down. Mr. Neuhaus took it in Shillong, 
WSF April, DSF December. 

21. Lycaenopsis 

For change of the generic name to see Corbet in Proc. 

R, EnL Soa (B) 5 Pt. 10 October 1936, all species in Evans being CdasU 
rma save Lycaenopsis karaldm and Arleiia (Hemming) vardhana, 

puspa gisca Fruh. C. 

Female much scarcer. From April through rains* Both DSF and 
WSF taken in April. All heights. 

melaena parlsMi Rhe Phil. 

^ Neuhaus took in Shillong in July what he believes to be this. Corbet 
sinks it in musma musiniodes in dram. R, EnL Soc. Vol. 82, Pt. 2, April 
1937. .V 

marginata de N. ; ,NR. 

Shillong; May-July, October. Both sexes. Also Cherra. 
transpecta M. NR, 

Wooded areas Assam and Sylhet sides. Shillong' froni April. 

4 
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' ' albocaerulea M* R. 

, ' I took males' , at Noiigsteng, 2,500 ft, 6 miles west and on the 
p]ateaii„4,000 ft 2, miles west of Cherrapooiiji in early April. 

, . , , fiiusliia niuslnoldes Swin. ■ ■ ' NR but , scarce. 

: SSillong (July) and Clierra. 

■' lavendiilaris pladda de N. NR.,' 

Shiliong and high plateau MayV August September. Also Ciierra. 

y Gardta dllecta M. V NR. ' 

The first of the genus to appear in Shillong in March and seen till 
June, Again in early September. Corbet in the above article says 
Cardia Felder is not conspecific with Dilecta Moore. 

Mngfiaml Chagman. VR. 

The type came from here. I have none. 

huegeiii oreana Swin. NR but only at 5,500 ft and over. 
Laitlyngkot in May and 12 miles along Shillong-Mawphlang Road on 
thorn bushes early March and September. Dr. Norman has published iii 
VoL 49 (3) an account of the larvae found there. 

argiolas sikkima M. . NR. 

Shillong and Cherra. Examination of androconia is needed to 
distinguish from jynieana^ May, June and autumn. 

jynteanadeN. NR. 

In Shillong from May like sikkima. The very pale blue form called 
victoria by Swinhoe is occasionally found in Shillong and Cherra. 

Note. For genitalia of various species see Chapman in Prac. Z'uol^ 
Soc. Londoji. August 1909. Females are notoriously difficult. 

23. Chilades iaiiis laius Cr. NR. 

Low levels, April, June, October.. 

24. ■ ZIzeerla' 

iiialia mafia Koll. - VC. 

All levels and most months. 

lysimon Hub. Probably R. 

Thinking it did not occur here I did not search, but I got one in May 
1949 at Nichuguard, Naga Hills, where Tytler lists it as VR. I told 
Neuhaus who then took one in Shillong in July. I find Swinhoe got 
some from Cherra calling it 

gaika Trimen. NR but scarce. 

I have taken it on the plateau at Cherra at 4,000 ft. and lower. 

Mostly at low levels. Abounds at Citrus Station G.S. Road. 


MORE BUTTERFLIES OF KHASl ^ JAINTIA HILLS, ASSAM 5l 

25. : Eochrysops -.■. ■ / 

cnejtts F. R. 

Two only. Swinhoe got many but it seems rare as I looked for it 
specially. . 

pandava panda va Hors. R. 

One male at Dowki, October. . 

26. ; Lycaeiiestlies 

^ VC.. 

Sylhet side April- June, August, September, October. Not numerous 
on Assam side. Plains to 2,000 ft 

lycaenina lycambes Hew. NR. 

Flies with but much scarcer. 

27. Catachrysops 

Strabo F. ■ ' C. 

From plains to Shillong. April to October, 
litfiargyria M. NR. 

Scarcer than sirado but plentiful in some places. Abundant in Upper 
Assam forests in May. 

28. Lampides boeticus L. VC. 

Plains to Shillong. March to November. 

29. . Jam Ides, ; .■ 

bochus bochitss Cr. NR. 

In woods on Assam Valley and Sylhet sides. Usually from 2,000 ft 
downwards but also in Shillong, April, June, September, October. 

cleodiis pura M. '■ C. 

On Sylhet side and occasionally on the high plateau. I have never 
seen it on the Assam Valley side. Both WSF and DSF fiy together at 
Dowki at the end o£ October. In November the WSF disappears. 

, celeno celeoo M. NR. ' 

A few taken on the Assam Valley side of the Khasi Hills and in the * 
plains, but it is not abundant in Assam. I have not seen it on the Sylhet 
side where piira is plentiful. They fly together in Upper Assam. 
Riley and Corbet in Trans. R, EnL Soc. Yol 87, Pt, 5, 147-159 
of 15-6-38 deal with species of Jamides from S.E. Asia, not India. They 
say that celeiio female has the pale areas of upperside more dingy and 
of a more greyish hue than iQmdXQpiira, which has them of a clear though 
pale blue ; the border of is a deep black, that of ceieno is paler and 
browner. In the Khasi Hills, however, the rains form of female 
is sometimes very fuscous being as dark as any celeno. The article has 
many new points about nomenclature and genitalia, e.g. pura pura 
Moore and cleodus 'EtW.Qt (Philippines) have similar facies but quite 
different genitalia. 
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kankena pseiidelpis But. ^ . NR. 

April,. May/ September, October. 

^alecto' ewysaces Fruh. . NR. 

Both it and kankem are forest dwellers and so at lower levels here. 
Both are rather scarce. Females are' distinguishable in the DSF, as 
Dr. Norman has pointed out to me, by DSF alecto having the ground 
below very pale tawny brown and DSF kankena having it grey-brown 
to'grey. ■ , 

coerulea Druce. R, 

Some from here are in the British Museum. I have it only from the 
Naga Hills. 

32. Nacaduba 

pactolus continentalis Fruh. NR. 

From March and in autumn at Cherra. 

hermus nabo Fruh, R. 

Four males from Cherra. See note on lysa iniricaia, 

lysa intricata Corbet. R. 

The new name for the vajuva in Evans. Some from the Khasi 
Hills are in the British Museum. I have some sent by Dr. Norman 
from the Upper Assam forests. To distinguish from males of hermus 
nabo by the androconia test, one of each species known as such by colour 
should be examined at the same time, when the difference will be 
discernible. Dissections show hermits nabo has the clasp figured as 
No. 11 nabo swatipa, in Corbet’s article in Trans. R, Ent. Soc. VoL 87, 
Pt. 5, pp. 125-164 of 15-6-38. InProc. R, EnL Soc. B., Vol. 17, Pts. 7-8 
of 16-8-48 Corbet changed his nomenclature and key. Dr. Norman's 
specimens when dissected are pronounced by Mr. Bennett of the British 
Museum to be true lysa. The clasps resemble Corbet's figure 7 of 
1948. His figure No. 10 of 1938, intricata should be neglected. Corbet 
in the 1948 Key says that hermus nabo has the white stripes unH in 
spaces 4 and 5 straight and conjoined, while lysa has them comma-like 
and not in line. Taking specimens from Assam, I cannot find this 
applicable. At most there is a tendency for the stripes in hermus nabo 
to be more conjoined. Individuals vary especially those of iysiz 
intricata. Dr. Norman has sent some of his series to prove it. Corbet 
says the female of hermus nabo is lustrous purple blue and of lysa is 
shining sky blue with the discal area slightly whitened. I have failed 
to recognise this distinction in the series of females of hermus nabo and 
lysa of various races in the British Museum drawers. This is unfortu- 
nate in view of the failure of the rule about stripes. Dr. Norman has 
sent me a female taken in coitus with an undoubted male lysa iniricaia. 
Her stripes are neither more nor less conjoined than those of a male 
hermus sent by him, 

helicon merguiana M. {piola of the 1st ed.). NR. 

Plains to 2,000 ft. April-June, September, October. Often on damp 
spots on roads, 
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ktifava enplea Frtih, NR.. 

Sylhet and Assam.,:sides. Also .Shillong. All months, .from April ' 
to .October. 

beroe gytlitoii Fnih. , NR. 

As for kurava. 

aluta coelestls de .N. R. 

A few produced yearly from Gherra. I have seen only two females. 
MaleNRinUpperAssam'forests.' 

,,:nora;nofa^;Fd.: ^ ■■ 

; V' Plains to Shillong. Early April .to; June., September^ October. , It 
likes damp spots on roads. 

diiblosasivoka Evans. , C. Ditto. 

dana de N. ' NR butacarce. ■ ; 

Dr. Norman says it stays inside the forest. 

35. lielioplioriis 

For the whole genus see an article by Riley in Jour, Bom, NM.S, 
February 15lh, 1929. It is very thorough with a Ml key and figures 
of genitalia, 

epides Indicus Fruh. ' C. ■ 

^Mostly from plains to 2,000 ft. but a few on the high plateau. From 
April through rains, a few even in August. 

"androdes androdes Hew. . R. ' : 

One or two have been taken every' month by NeithauS: or myself 
from March to October" in Shillong or. on the high plateau nround. 
Females are rarer. ; , 

38. Callophrys leechii de N. VR, 

The female was first described from here. '.Then Swinlioe got a 
ma.le from; here. ■' 

41, Theda khasla de N. ■ VR. ■ 

de Niceville got one from Hamilton. Neiihaus took a female at; 
Mawphlong 6,000 ft. 17 miles from Shillong in September 1949. Tytler 
, got it in the Naga Hills. 

44. Curetis 

saronls gloflosa M.. NR but scarce. 

At plains level below Gherra and at Dowkl. I have taken it at 
Nowgong Town in Central Assam. 

bulls Db.: &Hew. C. 

, Mostly at low levels, 

acuta deiitata M, NR. Ditto 

45. Iraota llinoleon timoleoe Stoll. Male' N female R, , 
prom Gherra. 
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48. Mafiatliala amefla M. . R.- 
Three at B.miihat ,G.»S. Road. May.: 

49. ; AmWypodia (Arliopala) 

■ All are from Cherra State unless other places are mentioned. Rarity 
Is imcertain as any species is hard to obtain. If residence be near the 
eollectittg area, Dr. Norman has shown what is possible in the way of 
rate species in the Upper Assam forests. 

' opallna M. ' 

The type in the British Museum is unique in Assam, but Corbet in 
Proc. 'R. Ent. Soc. (B) Vol. lO, Pt. 9 , pp. 149 - 184 , Septeiiiber 1941 says 
it probably came from Siam, not from the Khasi Hills. 

5. , camdeo camdeo M. VR. 

A tattered female taken in April at Nongpoh, 1,700 ft. G.S. Road. 
Swinhoe got two females. The conspicuous male would be taken often 
if not VR. It flies in August as Dr. Norman took some then. 

sllhetensis Hew. VR. 

Only one male from here. Swinhoe got one. 

yendava Gr. S. VR. 

In Evans 2nd ed. adorea 6e N. is given as a synonym, not agnis. 
de Niceville got adorca from here, figuring it. I have one from Cherra 
from the Antram coil. Corbet in the article cited about opalhm gives 
adorea as‘ a race of silhetensis and puts yendava and agnis as races of 
aedias, 

oenea Hew. R. 

de Niceville says Hamilton got it in profusion, but I have only three 
males and one female. 

khamti Doh. R. 

One female. Corbet calls it a synonym of 
centauras pirithous M. NR. 

The species most often seen. May, June, August, October. Also 
on Assam Valley side at Burnihat. 

etmiolphns eumolphiis C. iSTR. 

Taken also at Burnihat. 

etUHoIphiis hellenore Doh. R. 

One from Cherra. 

■ ..'bazaloides Hew. , '' . , R, ■ 

One only, but Swinhoe got many from here. 

;; paramata.Ae:N.^ R. ’ ■ 

Five:males.' , 

perimata periniuta de N. NR. 

Also at Burnihat, May, October. 
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f araganesa zepliyretta Doh. VR, 

Hamilton sent one from here to^*de Niceville, Some males in the 
British Museum have only sparse scattered^ blue scales upF. 'Dr.' 
man has sent a number of males taken in the Upper Assam forests with 
blue over the whole cell or the lower half of the cell, thence from cell 
to tornus and the base of space 2 and either with a few scales at the 
base of 3 or covering the base of 3 with a few scales at the base of 4. 

ammoiildes elira Corbet, 

The new name of Corbet for Khasi Hills specimens having in space 
7 unH a conspicuous white patch separating the central and postdiscal 
spots, instead of the name ammon arid Dob, in Evans, vide Corbet’s 
article cited about opalina above. To the form without this white patch 
taken by Doherty in Upper Assam, Corbet gives the specific name ariel 
ariel Doh. Eiira male has the blue on upF darker and more extensive 
than male zephyreiia as it covers the cell and bases of all spaces save 
12. Eiira female has the blue restricted much as male zephyreita,. 
Below it has the chocolate ground darker and spots unH are edged 
with fine white lines and the ground is not mostly covered with the 
white scaling seen on zephyretta. But two labelled as zephyretia mdXe^ 
in the British Museum lack white scaling unH. Corbet said that more 
material might cause surprises in the ammo7iides and ariel group. 
This is now available in the series taken by Dr. Norman in the Upper 
Assam forests in which he shows that the white colour on the patch in 
7 gradually fades into nothing. This last may or may not he arieL 

abseus indicws Riley. R. 

Swinhoe received it from here. 

diardi Hew. ' R. ' ■ ' ^ 

Six males and a female. Also Mr. Neuhaus got a pair in the low 
bills between Cherra and Dowki in September, 

fiilgida Hew. R. 

Four males and two females. 

anolella artegal Doh, 

Mr. Neuhaus took in October at Dowki a male with markings similar 
to those of my single specimen from Burma. This seems the first record 
of it from the Khasi Hills. Tytler says it is VR in Manipur. 

asoka de N. R. ' 

One only. Two from here are in the British Museum, 

cMoetisis Fd, NR but scarce. 

I have taken it from the end of September. 

■ areste areste Hew. 

Same note as for chmensis, Corbet thinks it is probably conspecific 
mlihchmensisL 

50. Surendra 

quefcetortim quercetoriira M. C. 

XJp to 1,200 ft. through the rains and occasionally, till January. 
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todara dlstofta.de ,N* , .'R.' 

Swinhoe received some from here. My ' servant when ^we were at 
Nichuguard, ■Nagav'Hills^^ May failed - to, follow instructions to avoid 
the common tjuemiorum &nd so took my only dzsi&ria, 

, R. 

Three from Cherra. 

53;/ Loxiira atymtsus contlneiitalis Fruh. ■ NR. 

At plains level Sylhet and Assam Valley sides. 

54. Yasoda tripunctata Hew. R. 

After long search I took one at Dowki in new condition in July. 
Swinhoe got one from here. 

57. Spindasis 

syama pegitaniis M. NR but scarce. 

At low levels May and October. 

loMta hitnalayanus M. NR. 

Much commoner than syama. 

59. Pratapa 

All from Cherra unless otherwise mentioned. 

vidura pennidlligera de N. R. 

Eleven males and 3 females. I hav^ taken it at 2,000 ft. in late 
September, 


cotys Hew. 

VR. 

One male. 


ctesia Hew. 

R. 

Eight males. 


deva iila M. 

NR. 


Also between Cherra and Dowki in September, 
ketas externa Evans VR. 

Two males Shillong late March. Swinhoe got males from Cherra. 

icetoides carmentalis de N. NR but scarce. 

28 males and females, 
deobls God. NR. 

Both on Sylhet and Assam Valley sides. I have taken it at plains 
level in early April on mango flower. 

60. . fajiirla /., 

All from Cherra but iangala ravata dXm at Dowki. 
jaegala ravata M. . NR. 

April and October. All are chocolate below save one bright ochreous 
taken late October. 
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^ R.' 

, 'Seven, males and 2 females, 

yajoa Istroidea de N, VR, 

Two males from here from the Antram coll., another from Cherra. 
nielastlgma de ,N. VR. 

de Nieeville received one from here and another from here is in the 
British Museum. 

istef Hew. ■ VR.^ 

Two males. Swinhoe got some of both sexes from here. I could 
identify mine only by comparing its colour with those in the British 
Museum. 

butodeN. R. Female VR. 

Two males and one female. Brigadier Evans used to receive some 
occasionally from Cherra. 

culta de N. VR, 

Hamilton sent 5 males and a female from here to de Nieeville. 
dlaens Hew. VR. 

de Nieeville got a male and Swinhoe 2 males from here, 
thyia de N. VR. 

Three males. Two from here in the British Museum, 

cippus cippus F. R or VR. 

One male, de Nieeville did not get from Hamilton and Swinhoe 
got only one for his list of 1893. It looks like Pratapa deva below 
but is grey instead of white. It of course lacks the male sex marks of a 
Pratapa. 

illurgisHew. R. 

Two only. Some from here in the British Museum. 

Iliargoldes de N. VR. 

Some from here in the British Museum. 

lucuientus nela Swin. VR. 

A male from here from the Antram coll. Swinhoe described the 
male from here (Jaintia Hills) and also a female, but Corbet says this 
female Is a form of pratapa deva, 

maculata Hew. R. ' ' 

Several are produced from Cherra yearly. 

61. Charana 

: ' jalledra itidra M. Males NR, females R. 

. March and September in Cherra. One in Shillong in May, 
mandarlnus Hew. R. 

One in Shillong late March and one in June. About half a dozen a 
year from Cherra. 
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,67. Siiasa lisides Hew. ' VR. '■ 

Two irona Cherra. 

:6S» .Xtierltrella trunctpeaiii^^ N. '-VR.' ■, 

Described from a specimea sent from here by Hamilton. One from 
here in the British Museum. Mr. Perry took a female on the high 
Barail Range in N. Cachar. My only specimens are from the Naga 
, /Hills. 

70. Cheritra freja freja F. G. 

On both Sylhet and Assam Valley sides at low levels. April and 
October. 

71. Ticherra acte M. NR. Same places as ClurUra. 

77. Horaga 

onyijc onyx M. R. 

Only three, of which one was taken in Shillong in May. Mr. Perry 

reports NR in N. Cachar Hills, May-June. 

moulnieinaM. VR. 

One male from Cherra. Swinhoe got some from here. 

78. Catapoecilma elegans major Pruh. NR but scarce. 

From early March and November. One at Dowki, 32 males and 4 
females from Cherra. 

79. Chliaria 

othonaHew. NR but scarce. 

One atNongpoh in June. A few from Cherra. 

kloa cachara M. VR. 

de Niceville got one and Swinhoe four from here. I have taken it at 
Jakliama, Naga Hills, 5,400 ft. in May* 

80. Hypolycaem erylus himavaiitus Fruh. VC. 

At plains level and to 2,000 ft. Sylhet side, April-May, September- 
October. 

81. Zeltus etolus F. NR. 

Plains and low levels. May, July, October. 

82. Artipa eryx L. VR. 

One female from Cherra. 

83. ' Deadoryx- , 

epijarfoas amatius Fruh. NR but rather scarce. 

Shillong in May, June, October. Also from Cherra, Females seen 
aS/oftenms males., ///■■■;■/■ 
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Iiypergyrla gaetulia de N. , "R. 

Three males from Cherra in October. Mr. Neuhatis took a female at 
Dowki in October. 

84. Virachola perse perse Hew. VR. 

One female on G.S. Road at 2,500 ft. 16 miles from Shillong in 
October 1948. Swinhoe got some from Cherra. Being so conspicuous 
more would be taken if not VR. 

85. Rapala 

All taken in Cherra State or at Dowki. Nissa also in Shillong. 

' relulgeiis de N. R. 

Swinhoe got several from here. Mine are fi'cm Sikkim, 
sufftisa suflusa de N. 

Three males and 2 females. Hamilton got only 3 for de Niceville, 
tarade N. NR. 

Produced in quantity from Cherra. I took males in October at Laitera 
on a palm which they visited every evening. In flight they are so swift 
as to be seen only with difficulty. 

splilox sphinx F. R possibly VR. 

One male at Dowki in November, de Niceville got the first taken in 
India from Hamilton. Swinhoe got many of both sexes from here. 

varuna orseis Hew. NR but scarce. 

All WSF are very dark below with a purple wash. DSF taken in 
January is pale buff below. * 

schistacea M. NR. 

Many produced in October 1949. WSF has a purple wash below. 

scletilla de N. , R. . ■ 

Mr. Neuhaus took a male at Dowki in October. Swinhoe got both 
sexes. I have some from here in the Antram coll. 

pheretliBiis petosiris Hew. ■ NR. 

One or two can be seen at Dowki in course of a day. April-June 
and October-November. 

' dieneces dietieces Hew. ■ ' R. ' ■ 

One male. Swinhoe got a few of both sexes from here. 

jarbas F. R. 

Only one pair from Cherra. Swinhoe got a few. Mr. Perry took 
some in the neighbouring North Cachar Hills. NR in Upper Assam 
forests. Corbet in Frac. F, EnU Soc. (B) VoL 8, Pt. 6, June 1939 says it 
is conspecific with 

: biixarla de N. VR. 

One male. ' Swinhoe got some from here, In the British Museum 
collection it is now sunk as a synonym of nism. It , isVdulT dark blue 
until seen aslant when a small central -area upperfore and a large area 
upperhind suddenly glow brilliantly. 
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nlssa rectivitta. M. ' C. 

' In , Shillong from mid-March through rains. Many from Cherra. 
Oecasionally yeliowish' grey below but usually at all seasons with a rosy 
purple flush below Yarying from faint to deep. 

rosacea deN.. VR. 

Corbet in the article mentioned above concerning /arte says that 
the male clasps of rosacea are broader and more deeply cleft than those 
oi fiisia and hence that they are different species. He figures the genitalia. 
1 have seen the slide in the British Museum where there are two rosacea 
from the Khasia Hills. Typical rosacea is red below, not in any way 
purple, and thus easily known. The tornal spots below are dark red 
while in they ate black. 

86. Slutlmsa 

chandratta grotei M. R, 

Two males one female. Shillong, July and Dowkl, November, 
nasaka am ba Kirby VR. 

One male from Cher r a from the Antram coll Two from here are in 
the British Museum. 

87. Bijidabara phocides phocides P. VR. 

Two from Cherra. de Niceville got one and Swinhoe one from 
here. 
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BY 

N. L. Bor 
Part II 

{WUk eight plates and twenty-five text figures) 

{Continued from p, 838 of Voliivte 50) 

V. Steriles 

17, Poa sterilis M.B., Plon Taur.-Cauc. 1, 62 (1805), 

A perennial, densely tufted grass. Culms very many, slender, not 
stiff, crowded, erect from the base, terete, very scabrid to scaberulotis 
below the panicle, tip to 40 cm, tall, leafy, covered below with the 
scarious remains of old sheaths. Leaf-blades 1-2 mm. wide, linear, up 
to 15 cm. long, soft, flat or sometimes convolute, dark green, scabrid on 
the margins and along the nerves on the upper surface, smooth or 
scaberulous on the lower surface, glabrous, tapering to a scabrid sharp 
point. Sheaths tight, very striate, smooth or more often scabrid, 
glabrous, somewhat keeled. Ligules^ 2*5-3 mm. long, round or trun- 
cate at the apex, membranous, scabrid on the outer surface. 



Fig. 14. Poa sterilis M.B., x lo 



Inflorescence a rather lax panicle, sometimes almost strict, up to 
15 cm. long by 5 cm. broad; branches flexuous spreading or ascend- 
ing, very scabrid, sparsely rebranching, 2-3-nate below. Spikeieis 
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wedge-shaped, 4-^6 mm. long, 2-3(-5)-fiowered, pale in colour, often 
yellowish .or : brownish Lower glume 3*5, mm. long,. 1*5' mm. .wnde, ; 
lanceolate-acute or elliptic-oblong-acute in shape when flattened; 
3-nerved, green between the nerves, hyaline on the margins, smooth and 
glabrous, except for the upper part of the keel which is scabrid. ■Ufifier 
glume 3^5-^ mm. long, 1*8 mm. wide, elliptic or eiliptic-obloag-acute 
when flattened, 3-nerved, smooth and glabrous, hyaline on the margins, 
outside the nerves, rough on the keel towards the tip. Lemma, 3A 
(-5) mm. long, wide, oblong-obtuse in shape when flattened, obs- 

curely 5-nerved, the outer pair rather close to the margins, broadly or 
narrowly hyaline on the margins and at the tip, glabrous between the 
nerves on the dorsal surface, cilia te on the' keel in the lower half and 
on the lateral -nervevS, middle nerve rather faint, with a narrow streak of 
yellow below the hyaline portion at the tip. Rhachilla very rarely 
smooth, almost always warty, glabrous or slightly hairy, prolonged and 
carrying a rudimentary floret. Wool very scanty or absent. Siamens 
3; anthers l-5-2*5 mm. long. Palea 3 •S mm. long, narrowly elliptic, 
lanceolate, 2-keeled, truncate or acute at the tip, finely pectinate. 

Ind. O.r: Kashmir ; Liddar Valley, above EainmuII, 21 July 
1893, 3,700 m. Dtiihie 13102 ; near the Zoji La, 3,800 m., 20 
August 1893. Duthie 13679; Astor Valley 2-3,000 m., 24 July 
1892. Duthie 12231 \ Kaiahoi, above Liddarwat, 3,700-4,000 m. 
Duthie 133m, 

Chitral; Mirga, 20 June 1895, Surg. LL Harris 16823. 

Baltistan ;.Satpurnala, 3,700 m., 12 July 1892, Duthie 12030. 

Lahul; Bilang Valley, 5 July 1888, Drummond 23352. 

Ladak ; Indus Valley below Leh, 3-3,300 m., T, Thomson, 

Gilgit; Naltar Valley 3,700-4,000 m., 4 August 1%92, Duikk 
12380. 

Hazara ; Kagan Valley, 2,000 m., 16 May 1896, Inayai 20300. 

Kumaon ; Garbyang, Byans, 3-3,500 m., 24 July 1886, Duthie 
6159. 

18. Poa amratica 7 V<z24/z^. in Act. Hort. Petrop. 2, 486(1873). 

A tufted grass of many stems springing from a stout fibrous root- 
stock 3-4 cm. long, with innovation shoots arising closely packed along 
it, covered at the base with old scarious sheaths which take on a pale 
reddish brown or brown-purplish colour. Culms up to 30 cm. tail, 
more or less scabrid below the panicle, otherwise smooth and glabrous, 
glabrous also on the nodes, not branched. LeaLhlades vexy narrow, 
when dry convolute and almost filiform, when young flat, up to 7 cm. 
by 1*5 mm. wide, linear-acute, glabrous but scabrid on the margins 
and on the nerves beneath toward the stoutish point. Sheaths of two 
kinds: the lower very loose smooth and glabrous, slipping from the 
culms, the upper tight clasping the culm; shorter than the nodes, smooth 
and glabrous. Lodicules oblong in shape, truncate-lacerate at the top, 
membranous l*5-2*5 mm. long. 

bifloresce7ice ^ strict panicle up to 9 cm. long by 5-8 mm. 

wide, erect ,* branches arising in pairs (1-3-nate) at the nodes, not more 
than 2"S cm. long, ascending, scabrid, fiexuous, rebranching very 
sparingly or not at all, carrying a few spikelets seated on short pedicels. 

4-4^5 mm. long, wedge-shaped, seated on short scabrid 
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pedicelSj 3-4-flowered, Lower glume 3-5-3*75 mm. long, 1*5 mm.' wide, 
oblong-^acute or elliptic-acute in. shape when flattened, 3-nerved, 
hyaline on the margins, almost straight on the back, normally suffused 
with 'purple between the nerves, smooth and glabrous, except on the 
keel which is scabrid. Upper glume 3*75-4-5 mm. long, 1*5 mm« wide, 
elliptic-acute or ovate-elliptic-acute in shape when flattened, 3-nerved, 
hyaline outside the lateral nerves, suffused with violet between, smooth 
and glabrous except for the scabrous keel near the tip, almost straight 



Fig. 15. Foa araratica Trautv., x 10 


on the back. Lemma 3*5-4-4*S mm. long, 1*5-1*75 mm. wide, oblong- 
obtuse or elliptic-oblong-obtuse in shape when flattened, 5-nerved, hyaline 
outside the nerves, opaque between, lightly suffused with purple at the 
junction with the hyaline part, rather firm with the nerves somewhat 
obscure, ciliale on the keel in the lower half on the marginal nerves, 
glabrous elsewhere. Wool very scanty. Rhachilla obscurely verrucose or 
minutely bristly. Stamens 3 ; anthers 1*5 mm. long. Paka 2*75-3 mm. 
long, lanceolate oblong in shape, 2-keeled, finely scabrid on the keels, 
mostly minutely gland dotted between the keels and on the flaps. 

I n d. O r : Lahul ; Kargang, 3,600 m., 21 June 1941, N. L, Bor 
14887 ; Biling Lumpa, 4,300 m., 12 June 1941, iV. Z. Bor 12665 ; 
Sissii, 4,000 m., 5 July 1938, N, L, Bor 12305 ; Kailing-ka-Joty 
4,000 m., 6 July 1938, TV. Z.. 64. 

Baltistan; Burji La above Skardu, 5,000 m., 31 July 1940, 
R, R, Stewart 20112; Kashmir; Minimarg, 3-3,500 m., 29 
August 1939, RH R. et L D, Stewart 19210; above Am., 
3,300 m., 26 June 1941, Watts^Padwkk s.n. 

Ghitral ; Barum Gol, Shokor Shal, 3,300 m., 17 July 1950, 
s.n,? ‘ on the great moraine 

This species is frequently mistaken for P, sierilis M.B. and vice 
versa. They are certainly very close but typical specimens of each are 
easily separated. There should he no difficulty should the rhizomatous 
base of P. araratica be present. This short, ..thick, almost' liorkontal 
organ with the flowering shoots closely packed along it is quite 
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unmistakable. The panicle too, is very; narrow and the-branches short in 
contradistinGtion to that of P. 5 /m&/which is ample and often widely 
spreading^. Thelowest nodes and basal' sheaths are reddish purple or 
even mauve, while ■In P., sterilis they are brown to reddish-brown. 

To add to the difSculties of discrimination between these species, it 
is strongly , suspected and even probable that they hybridize freely 
where their geographical areas overlap, i.e., in the northwest Himalaya. 

191 , Poa iltwinowiana Ovcz., in Bull/ Tadjik. Acad. Sci/1,1, 22 
(1933). 

A tufted perennial grass with many fibrous roots without rhizomes 
or stolons, the whole plant very glaucous. Culms up to 20 cm. tall, very 
glaucous, scabrid below the panicle, T-2-noded, uppermost internode or 
peduncle long-exserted from the uppermost leaf sheath. LeaMlades 
linear/rather stiff, glaucous, involute or flat, with well-marked nerves, 
scabrid on the margins and on the upper and lower surfaces to almost 
smooth, sharply rounded at the base to the sheath, shortly tapering to a 
blunt tipj up to 4 cm. long, 1-1*5 mm. wide, glabrous. Skeaiks very 
tight, clasping the culms/ glaucous, striate, somewhat keeled, glabrous, 
minutely scaberulous. Lzgulesnp to 3 mm. long, membranous, round- 
ed or acute above, lacerate with age. 



Fig. 1 6 , Poa iitwinomana Ovcz.^ X to 


Inflorescence a narrow contracted panicle up to 4 cm. long, 8 mm. 
broad ; branches 3-10 mm. long, 2-nate below, ascending, very scabrid, 
not or only rarely rebranching, carrying few spikelets. SpzMeis 3-4 
(-5) mm. long, wedge-shaped at anthesis, 2-3-*flowered, suffused with 
violet. Lower glume 2*5-3 mm. long, 1 mm. wide, ellipticracute when 
flattened, 3-nerved, smooth and glabrous except on the upper part of 
the keel which is scabrid, suffused with violet between the nerves and 
more or less hyaline on the margins, slightly curved on the back, round- 
ed not sharply keeled. Upper glume 3-3*5 mm. long. 1*8 mm. wide, 
broadly elliptic-acute in shape when flattened, 3-nerved, suffused with 
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violet between the nerves, more or less broadly hyaline on the margins, 
scabrid in the upper part of the keel otherwise smooth and glabrous* 

; Lemma 3*5-4 miii. long, 1*8 mm. wide, oblong- obtuse or elliptic-oblong-' . ' 
obtuse in shape when flattened, 5-nerved, the intermediate nerves being 
indefinite, ciliate on the keel in the lower half, scabrid above, glabrous 
on the dorsal surface and on the intermediate nerves, ciliate on the 
marginal nerves below, punctate on the dorsal surface, hyaline on the 
margins and at the tip, with a strip of gold below the hyaline portion 
and the rest often suffused with purple. Stamens 3; anthers 1*5-2 mm. 

' long. RkacMlia smooth and glabrous or minutely hairy* Wool present 
but scanty. Palea 2*5 mm. long, 0*9 mm. wide, elliptic-acute, 2-keeled, 
the keeb covered with very fine antrorse teeth. 

A specimen of this plant in the Kew Herbarium, collected in Russia 
and determined by Ovczinnikov himself, may be taken to be an authentic 
specimen. This has been examined very carefully and compared with 
the material in the Herbarium. Certain specimens of my own collec- 
tions were sent to Prof. Roshevitz in 1947 and the following five were 
(XQiQxmmQ&hy h.\m2.s Poa Hiwinowiana OYCz. 

Tibet: Yatung, 3,000 m., 5 June 1945, Bor et Kiratram 20049 ; 

Phari, 4,500 m,, 17 June 1945, idem. 20387 ; 

N . W . I n d : Labnl, Sissu, 3,000 m., 18 July 1945, N, L. Bor 8654 ; 

Rangcha Galli, 4,500 m., 8 July 1941, idem. 14042 et 14031. 

Despite this, however, I cannot accept these as true P. liiwinowiana 
since none of them is in the slightest degree glaucous, nor do they re- 
semble the Russian species, nor do they run down to P.liiwmowiajia 
with the aid of the key to in the Flora U. R. S. S* In my opinion 
they are rather weak specimens of P. araraiica Trautv. or P. sterilis 
MB. 

The main characteristic of P. litwinowiana Ovcz* is its extremely 
glaucous colour, but forthe rest it resembles closely P. araraiica Traiitv. 
and P. sterilis MB. in respect of the texture and shape of the lemmas, 
and in the amount of wool at the base and the hairiness on the keel and 
lateral nerves* 

20. Poa lahulensis Bor, in Kew Bulb 1948, 138 (1948). ' 

A perennial closely tufted grass with fibrous roots. Culms up to 
25 cm. tall, very slender, terete, scabrous under the panicle, long exsert- 
ed from the topmost leaf-sheath, covered at the base with old leaf- 
sheaths. Leaf-dlades 2-6 cm, long, often shorter, 1*5 mm. wide, linear 
in shape, rather abruptly contracted at the tip to "a blunt point, scabrid 
on both surfaces and along the margins, ascending and not spreading. 
There are always a number of flat soft leaves at the base.' Sheaths vqtj 
short below, scarlous, overlapping, hyaline on the margins, smooth and 
glabrous, slipping from the culm, those of the culm rather tight and 
.wrapped around it. Ligule 2-4 mm. long, membranous, truncate at 
the apex, firmly ' clasping the culm. ' " 

hiilorescence ek very contracted panicle not more than 5 cm. long by 
i: cm,' vvi^ axis smooth and glabrous or minutely 'rough ;' panicle 

branches very short, not more than 1*5 cm* long before branching, very 
scabrid, often carrying only 1 spikelet, ascending.' Spikeieis elliptic- 
acute when young, becoming- wedge-shaped later, 4-7 mm. long, 
5 
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2-3-flowered. Lower glume 3'5 mm. long, 1-5 mm. wide, narrowly oblong- 
elliptic-acute in shape when flattened, acuminate at the tip in profile, 
a^nerved, broadly hyaline along the margins and at the tip. slightly curved 



Fig, 17. Poa lahulensis Bor, ‘-<10 


on the back, scabrid on the keel. Upper long, 1*6 mtn. 

wide, oblong-elliptic-acute when flattened, acuminate at the tip in 
profile, 3-nerved, hyaline on the margins to the side nerjes^and above 
at the tip, scabrid on the gently curved keel. Lemma 3‘5-4*5 inm. long, 
2 mm. wide, oblong-obtuse when flattened, indistinctly 5-nerved, silky 
ciliate on the keel in the lower half, also on the lateral nerves and on 
the intermediate nerves, silky (sometimes obscurely) over the dorsal 
surface in the lower half, scabrid on the keel above, hyaline on the 
margins and at the tip, with a band of yellow below the hyaline portion 
and the rest more or less suffused with purple : dorsal .silk early 
caducous. Wool absent. Rfiachilla smooth and glabrous. Anthers 
1-5-2 mjii. long. Palea a little shorter than the lemma, scabrid above, 
with short hairs in the lower half or lower quarter. 

I n d . Or.; Lahul, Lingti, 4,000 m., 29 June 1941, N, L. Bor 15024 
(Type); Bara Lacha La 5,000 m., 22 July 194J, iV. L. Bor 
16356 and many other collections; Parang Valley, 4,000 m., 
9 September 1849, HooL /. ei T, Thorns,; Nubra Mountains 
5,000 m., 15 August 1848, T. Thoms,; Ladak, Zanskar, 5,500 m., 
1 July 1848. T, Thomson, 

A very common grass in the west Himalaya, easily distingiiislied by 
the silky lemmas and long ligules, 

VL Palustres 

21. Poa paliistrls Linn., Syst. Veg. ed. 10, 874 (1759). 

P. serotina Ehrh., Beitr. Naturk, 6, 83 (1791). 

A perennial grass, erect from a .somewhat decumbent base, stolons 
widely spreading; rhizomes not present Culms up to 100 cm, tall, 











Poa alpigena (Blytt) Lindm. 
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seabrid below the panicle, otherwise smooth and glabrous, cylindrical, 
striate, glabrous at the nodes, occasionally branching. Leaf-blades up tO;, , 

6 cm* long, 4 mm. wide, linear, flat,, . seabrid on the margins/ and 
minutely scaberiilous on the surfaces, dark green, abruptly contracted 
to the sheath at the base, tapering , gradually to a ' stout point ; upper , 
blades shorter than their sheaths.; Sheaths rather tight,, smooth and 
glabrous^ or very slightly rough, striate. Ligule membranous, up to 

3 mm. long, rounded or truncate. 

Inflorescence a many-spiculate panicle up to 20 cm. long, up to , 

7 cm. wide but usually less, normally very dense but sometimes the 
branches spreading and then somewhat loose and open; branches S-nate, 
very seabrid, unbranelied for more than half their length or less, 
ascending rarely spreading, sparsely branched. Spikelets 4-S mm. long 
lanceolate-acute in shape, 2--3-flowered, very rarely 4-S-flowered. Lower 
glmm 2*5-2*75 mm. long, 0*8 mm. wide, 3-nerved, green between the 
nerves, hyaline on the margins, lanceolate-acute in shape, acuminate in 
profile, smooth and glabrous, except for the upper part of the keel which 
is seabrid. Upper glume 3 mm. long, l-2-l*3 mm, wide, straight on the 
back, 3-nerved, green between the nerves but hyaline outside, seabrid 
on the tipper part of the keel, otherwise smooth and glabrous* Lemma 
oblong-acute when flattened, 3 mm. long, 1*5 mm, wide, inconspicuously 
5-nerved, the intermediate nerves being very faint, ciliate on the keel 
nerve in the lower three quarters, ciliate on the lateral nerves, narrowly 
hyaline on the margins with hyaline tips, green with usually a coppery 
or a brownish streak below the hyaline portion at the tip, smooth and 
glabrous on the dorsal surface, seabrid on the keel at the tip. Wool 
present, plentiful but not particularly copious. Stamens 3 ; miihers 
1-1*5 mm. long. Rhachilla shortly hairy, carrying a vestigial floret 
at the tip. Palea narrowly elliptic-truncate in shape, 1*5-2 mm. long, 
finely seabrid on the keels. 

Ind* Or.; Kashmir; Dras Nag, Pir Panjal Range, 3,000 nii, 
21 July 1947, R. R. SiewamSllZ. 

This is the only record of this Eurasian grass having been found in 
India. It has possibly been introduced, though no details are available* 
It thrives on deep rich, moist soils,* and is likely to be a valuable 
addition to the Kashmir grass flora. " *■' '' ' ■ ' 

VIL; Triviales 

' 22v: Poa trivialls Linn., Sp. FI. 

A loosely tufted perennial /grass, sending out short stolons which root 
at the nodes and send up vertical shoots. Culms up to 90 cm. tall, usually' 
geniculate at the base, clothed below with old, scarious, loose sheaths, 
terete, leafy almost to the panicle, usually rough under the panicle, 
otherwise glabrous. Leaf^blades up to 15 cm. long, not more than 
5 mm. wide, linear, tapering to an acuminate tip, seabrid on both surfaces 
and on' the margins, flaccid, bright green. Shenths somewhat keeled, 
usually harshly rough with retrbrsely directed hooks occasionally smooth 
(var. glabra}* Ligule ovate- or oblong-acute, 4-6. mm. long. 

Jntlorescencemi ovate to oblong or even pyramidal panicle, 7*S-‘20'cm. 
long, erect or nodding, diffuse or/ contracted ; axis smoother rough 
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branches in distant semi-whorls of 4-5 (mostly 5) nneqnal* scabertilonSj 
■filiform/ sinuate,. the, longest up to- 7 * 5 . cm..,' usually much shorter., and 
undivided for :more than half their .length, distantly or closely branched;, 
ultimate branchlets 2-6 spiculate; lateral pedicels very short, scabricb 
Spikeleis 'ovBX^^ to oblong-acute, 4-5 ■ mm.' long, usually: crowded, 
3-4-flowered, usually green, sometimes tinged with purple* Lmer gimne 
2-2*5' mm* long, 1 mm. wide, curved on the back, very narrowly 



Fig. 1 8. Poa irwialis Linn.f y lo 


lanceolate-acuminate, subulate in profile, l-nerved,scabrid on the keel, 
scaberuloiis on the dorsal surface. Upper glume 3-3*5 mm. long, 
1*5 mm. wide, broadly lanceolate- or ovate-acute when flattened, curved 
and scabridoh the keel, 3-nerved, scabrid on the nerves, narrowly hyaline 
on the margins. Lemma 2*5-3 mm. long or even 3*5 mm. Jong, 
1*5 mm. wide, rather firm, slightly curved on the back, oblong-obtuse- 
subaciite when flattened, conspicuously Smeryed, ciliate or not on the 
keel to the middle and occasionally ciliate on the side nerves elsewhere 
smooth and glabrous, minutely granular-punctate all over the dorsal 
surface. Wool present, very copious. Rhachilla smooth and glabrous, 
continued beyond the topmost floret and carrying a rudimentary floret. 

narrowly elliptic, shorter than the lemma, scabrid on the keels. 
Anthers i-25-l*75 mm. long or a little longer. 

Ind. Or: Himalaya; Kyelang, 3,400 m., 5 July 1941, N. L, Bor 
13197, 

Madras; Nilgiris, Ootacaimind 2,300m., June Gamble 12095 
(introduced); Perumal, 1,700 m., July 1917 ? Rev. A. Smiiitres 
1157; Kodaikanal, 2,300 m., August 1917 ? Rev. Fan Maideren 
1230. 

Tibet:. Yatung, -3,300 m., 18 - June 19.45, Sor et Kirairam 20148. 

Typical European P, L. and almost certainly introduced 

wherever It has been found in India. 

var. glabra (Doell) Lunge. 

Afghanistan, Kurrum Valley, 1879 , AitcMsmi 295, 308. 
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VIII. StolonifeJrae 

23, Poa alplgeoa (Blytt) Lindm., Svensk. Fanerogamfl, 91 (1918); 

P. praiensis Lion, var. alpigena Fr., Summ. Veg;. 76 (1846) nomeii. 

P. pfaiensis lAxiri, alpigena Blytt, Norg. Flora, 130 (1861) with 
description, 

P. poophagorum Bor var. lanata Bor in Kew Bull. 1948, 143 (1948), 

A perennial rhizomatons grass with a characteristic curved under- 
gronnd Culms up to 15 cm, tall, occasionally taller, smooth 

and glabrous, terete, 2-3-noded; nodes glabrous, covered by the 
sheaths. LeaPblades flat, linear-acute, tapering rather abruptly to a 
somewhat stout point, bright-green, scabrid on the margins, smooth or 
minutely scabrous, glabrous on both surfaces, up to 7 cm. long, 
l*5-3 mm. wide, upper leaves not more than 3 cm, long by 1'5 mm. 
wide. Skeaihs TBXh^t tight, longer than the internodes, markedly 
striate, very green, when old becoming searious and slipping from the 
culms, very smooth and glabrous. Ligule membranous, rounded at the 
tip, 1*5 mm. long. 

Inflorescence a panicle up to 7 cm. long by 1*5 cm, wide,, rather 
dense, erect, variegated with purple hues; branches 2~5-nate 
at the lowest node, slightly rough, rebranching and carrying few 
spikelets. Spikelets up to 4 mm. long, often somewhat longer, 3-4- 
flowered, elliptic-lanceolate in shape when young, becoming wedge- 
shaped when older. Lower glume 2*5-3 mm. long, 1-1*5-1'8 mm. wide 
when flattened, 3-nerved, elliptic-oblong-acute in shape, narrowly 
hyaline all along the margins, green in between the lateral nerves, 
smooth and glabrous except for the upper half of the keel which is 
scabrid. Upper glumes 2*5-3 mm. long, 1*5-2 mm. wide when flattened, 
broadly elliptic-oblong-acute, 3-nerved, broadly hyaline on the margins, 
smooth and glabrous except on the upper half of the keel which is 
scabrid. Lowest lemma 3*75 mm. long, 2*25 mm. wide when flattened, 
oblong in shape tapering to an acute tip, hyaline at the tip and on the 
margins, with a streak of violet below the hyaline portion at the tip, 
otherwise bright green, 5-nerved, very long ciliate on the keel in the 
lower half or iwo-thirds, and on the lateral nerves, scabrid on the keel 
above, smooth and glabrous on the dorsal surface ; intermediate nerves 
faint Rhachilla smooth and glabrous. Wool present, very long and 
copious. Stamens anthers mm ^ Xong, Palea 3*25 mm. long, 
narrowly elliptic-obtuse in outline, 2-keeled, armed on the keels with 
aiitrorsely directed sharp teeth. 

Tibet: Rongshar Valley, 3,000 m., 28 June 1924, Flower pale 
yellow, sandy soil in bed of gorge, i?. W, G. Hingsion 2 and 146; 
Shikar, 4,500 m., 8 July 1924, alluvial soiliii valley bed, j'?. IF. G. 
Hingston; Yatung, Hobson \ Yatung, 4,000 m., 30 May 1945, 
iV. 19448, a grass growing in swampy ground; Gyantse, 

July-September 1904, Capt. Walton \ lL 2 X£ki^ Jong, 8-10 July 

Ind. Or: Madras, GriiHths^ Lindley 1830 ex Herb. Benth. 

' Of the above cited specimens, that supposed to originate '; in Madras 
is almost certainly an error probably due to a mixing of labels. :■ All the 
Tibetan specimens possess the characteristically curved base of PPMPP 
(Blytt) Lind, 
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24./ Poa arigiistllolla Linn.j Sp. Pl/ed. 1,^ 9^ ■ 

■ Y :P,J>rdi€?isis hinnY:^^ (1800). 

: ; A perenaiart^^^^ with iatravagiaal ' shoots and with hard^ 

widely spreading,' .scaly rhizomes. . Culms often single in the tuft, 
30---90 cm. tall, smooth 'and glabrous, with a stout base, usually 
erect, less often , ascending . from a shortly prostrate base, covered 
below with the disintegrating sheaths of previous years. LeaMlades 
of' two, kinds, those of the vegetative shoots 10-30 cm. long, coiidu- 
plicate and threadlike, not more than 1 mm. broad when flattened, 
smooth and glabrous or very minutely scabrid on the margins, with 
a stout tip; those of the stems shorter and broader but not much 
broader, but in any event shorter and narrower than those of Paa 
praiensts Linn., slightly rough and tapering to a stout point, glabrous, 
dull green above, often somewhat greyish, smooth shining and keeled 
below. Sheaths tdX)Aet iighti shorter than the internodes, smooth and 
glabrous, striate. Ligule membranous, truncate, up to 2 mm. long, 
usually very much shorter. 


Fig. 19. Poa angustifoliahmn*, >> 10 

Iniloresce^ice an oblong somewhat pyramidal panicle 5-10 cm. 
long, up to 5 cm. broad; branches 2-5-nate, usually 5*nate at the 
lowest node, scabrid, dexuous, spreading and somewhat erect, sparsely 
branched and carrying few spikelets. Lower glume 2 mm. long, 
0*8 mm. wide, lanceolate-acuminate in shape when flattened, 1- nerved, 
narrowly hyaline on the margins, scabrid on the keel in the upper half. 
Uppe}^ glume 2*5 mm. long, 1*5 mtu. wide, hyaline on the margins, 
3-nerved, curved on the back, smooth and glabrous, scabrid on the keel 
in the upper half. Lemma mm, long,, straight' or slightly curved 
on the back, oblong-obtuse when flattened, conspicuously 5-nerved, 
ciliate on the keel in the lower half, scabrid above, ciliate on the 
marginal nerves below, smooth and glabrous on the dorsal surface, 
glandular-punctate, hyaline at the tip of the lemma and also on the 
margins, sometimes suffused with yellow or purple- Wool present, 
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copious, Rhachilla smooth and glabrous. Stamens 3 ; mtkersl^S'm 
longj, linear. .Palea shorter than the lemma, armed on the keels with 
fine antrorse teeth. 

I II d , Or: Datmir, 2,000 m., 6 June 1891, Duthie sm 
Kashiuir, Liddar Valley, 8 June 1891, 2S778; Srinagar, 

2,000 m., 8 May 1892, ' Duthie 10850 ; Pembiana Valley, 
2,700 m., 3 August 1878, H, C Levmge, 

Tehri Garhwal, near Lambatach, 2~.3,000m., 20 May 1897, Didhie 
19835. , . 

, A species which is. quite distinct from P. praiensis Linn, in habit as^ 
well as .'liaving smaller spikelet^ and narrow almost setaceous leaves. 

. 25. Po.a asperSfoiia Bor, in Kew Bull 1952,130(1952). 

A perennial rhfeomatoils grass. Culms to 50 cm. tall, erect or 
slightly decumbent at the base, very smooth and glabrous, usually 
4*iioded ; nodes concealed by the sheaths. up to 12 cm. 

long, 2*5 mm. wide, very asperulous on both surfaces, especially to- ; 
wards the blunt stout tip, scabrid on the margins, linear, tapering to the 
tip, flat or more usually folded and almost setaceous in appearance. 
LeuRsheaths concealing the nodes, usually tight or somewhat loose 
below and slipping from the culms, smooth and glabrous, striate. 
Ligule membranous, 3-6 mm. long, oblong-obtuse. 

InUwmmce a panicle about 15 cm. long; branches, especially the 
lower, very long, up to 10 cm. long, flexuous, rebranching and carrying 
a few spikelets at the tip, scabrid, occasionally smooth ; lowest branches 
2-S-nate, bare for 3 cm. or more and then rebranching. Spikelets 
oblong-elliptic in shape, 5-5*5 mm. long, 3-flowered, often suffused 
with purple and yellow. Lotver glume 2-5-3 mm. long, 1 mm. broad, 
oblong-acute when flattened, acuminate in profile, very narrowly 
hyaline on the margins, smooth and glabrous, except for the upper part 
of the keel, 1-nerved, sometimes stib-3-nerved, suffused with purple. 
Upper glume 3‘5 -3*75 mm. long, 2 mm. broad, elllptic-oblong-acute in 
shape, 3-nerved, slightly curved on theblack, suffused with purple, with 
a narrow band of hyaline • tissue along the margins, smooth and 
glabrous, apart from the scabrid upper half of the keel. Lemma 3*5- 
4 mm. long, 2 mm. wide, elliptic-oblong or obovate-acute, almost straight 
on the back, 5-nerved, shortly hyaline at the tip and along the margins, 
ciliate on the keel at the base and along the lateral nerves at the base, 
very shortly hairy between the nerves at the base only, otherwise 
smooth and glabrous, conspicuously glandular- punctate on the dorsal 
surface. Wool completely absent, Rhachilla smooth, or slightly warty. 
Anthers VS-Vl mm. long. Palea than the lemma, narrowly 

elliptic-oblong in shape, scabrid on the keels. 

Tibet: Pembii La, 10-15 miles north of Lhasa, September 1904, 
//. /. Walton ; Gautsa, 4,000 m., 16 May 1945, Bor et Kiratram 
20359 (Type). 

A fine species which resembles P. pratensis L. but differs from it in 
the very rough leaves, shape of the spikelets,, the absence of wool and 
the indistinct nervation of the lemma, . 
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, 26v Poa jamisarensls Bor, ia Kew Bull .1948, 143 ,(1948)« , , 

.'.'A perennial, gra,ss with creeping rhizomes. .Cuipzs’ erect kom a 
shortly decumbent :basew.hich is clothed . with pale yellow, .scat ions, 
bases . of old sheaths, leafy. Leaf-blades folded, .longer than .the sub- 
tending sheath, rather stiff, ^ almost erect, up to 20 cm, long by S-i mm., 
wide when flattened, scabrid on the margins and ontheiipper and lower, 
surfaces near the short tip, linear, tapering to a firm tip, LeaLskeaiks 
rather inflated, covering the nodes, slipping from the culms in the lower 
parts, but retaining their position above although rather loose, smooth 
and glabrous, striate, upper sheaths enclosing the base of the panicle. 

a pointed, membranous scale, 2«5-4*S mm. long, scabrid on the 
■bach. J 

Inilomcence an oblong panicle issuing from the topmost leaf-sheath, 

10 cm. long by 2*5 cm. broad, with somewhat crowded branches and 
spikelets ; branches erect, 2-nate or single at the base, if the latter, then 
almost immediately branching, scabrid, glabrous, but slightly scabrid. 

Spikelets normally about 5 mm, long, 2-3-flowered. ^ Lamer glume 
2’7S-3'5 mm. long, 1 mm. wide, lanceolate-ovate or oblong-acute In. 
shape when fiat, definitely acuminate in profile, l-nerved, occasionally 
3-nerved, slightly curved on the back, smooth and glabrous, except for 
the markedly scabrid keel, hyaline otherwise- Upper glume 3*5-3*75 mm. 
long, 2 mm. wide when flattened, slightly curved on the back, elliptic- 
oblong-acute in shape, 3-nerved, broadly hyaline on the margins, 
smooth and glabrous, except for the very scabrid keel ^Lemma 
3*S-4:*5 mm. long by 2 mm. broad, slightly curved on the back in the 
lower third, broadly . oblong-elliptic-obtuse in shape when flattened, 

5-nerved, ciliate on keel and side nerves, glabrous on the dorsal surface 
between the nerves. H7’(7a/present, fairly copious, Rkachiila smooth 
and glabrous. Anthers about 1 mm. long. Keels of palea scabrid. 

Ind. Or; Kumaon: Kuthi Yangti Valley, 4-4,500 m., 30 July 
1886, 6224 (Type). 

Jaunsar : Harke Dun, 3,700 m.,12 June 1891, C G, Regers. 

Ladakh : Leh, 4,000 ni., September 1848, T. Thamsmi. 

Lahul : Kyelang, 4,000 m., 14 July 1941, TV. A. 8727. 

This species resembles P. pratensis lout the spikelets are larger and 
the ligules very much longer. 

27. Poa pratensis Linn. Sp. PI. ed. 1, 67 (1753). 

A closely tufted, perennial grass with both intravagfnal shoots 
and widely creeping, hard, scaly rhizomes. Culms usually tall, up to 
80 cm. high, stout, terete, smooth and glabrous, leafless above. LeaL ^ 

blades linear, always flat, shortly tapering to a stout point, firm, or in 
shade, flaccid, of two kinds, those at the base longer and up to 25 cm. 
long, those of the culm shorter up to 5 cm. long, either kind not more 
than 4 mm. broad, glabrous or very rarely hairy, scabrid on the mar- 
gins and on the nerves below, dark green in colour. S/ieaths of the 
lower part of the stem much shorter than the leaves ; those of the upper 
part of the stem much longer, smooth and glabrous, Ligule short, not 
above 2 mm. long, truncate, often minutely scabrid on the outer 
surface. 

Inflorescence an ovate or oblong panicle very compact and dense at 
first but widely spreading at flowering time, up to 10 cm. long ; lowest 
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whorl of branches most often 5-nate occasionally 4-nate and quite 
rarely 2-3-nate; branches scabrid, sometimes smooth at the joint of 
origioj bare for half their length, rebranching and carrying crowded 
spikelets at the tips, oblong-elliptic in shape up to 5^5 mm. 

long, 2-5-flowered. Lower glume 2-2'5 mm. long, 0*8-1 mm, wide, 
lanceolate-acute or shortly-acuminate, curved on the back, 1-nerved, 
but occasionally 3-nerved, hyaline on the margins, scabrid on the 
keel, sometimes sufiEnsed with purple. Upper glume elliptic-lanceolate- 
or even ovate-acute when flattened, 2*5-3 mm. long, 2 mm. wide, hyaline 


Fig. 20. Poa pratensis Linn., x lo 


on the margins, 3-nerved, curved on the back, smooth and glabrous, 
except for the scabrid upper half of the keel, often suffused with purple. 
Lemma 3-3*5 mm. long, 2 mm. wide, oblong- subobtuse when flattened, 
conspicuously 5-nerved, hyaline at the tip and along the margins, ciliate 
on the keels in the lower half on the marginal nerves, scabrid on the 
tipper part of the keel, smooth and glabrous elsewhere, the whole of 
the dorsal surface granular-punctate which gives the lemma distinctive 
appearance, when either green or dry, under a 10 x lens: this pitting 
does not extend on to the hyaline portion. Wool extremely copious, 
sufficient to hold the ripe florets together after they have parted from 
the rhachilia, Rhachilla smooth and glabrous, continued beyond the 
topmost floret and carrying a rudimentary floret Atiihers 1*5-2 mm. 
long. shorter than the lemma, narrowly elliptic-truncate in shape, 
scabrid on the keels. 

' - : I n d. G r : ;.Baltistan, Chatpani nullah, 3,500-4,000 m., 28 August 1893 
Simla, 2,000 m., 30 May 1902, Bourne 3702; Giigit, 

■ Nal tar Valley, 3-3,500 m., 4 August 1893, Duihie 12392 i Janusar, 
Chakrata, 2,300 m,,' April 1891, Gamble 22985; Tehri Garhwal, 
Damodar Valley, 2 July 1883, Lhltkze 45 ,(a). Typical European 
P. praiensis A, , ' 
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IX. Tichopoa 

28. Poa corapressa Linn., Sp. PI. ed. 1, 69 (1753). 

A perennial grass with extensively creeping rhizomes. 

20-50 cm. tall, strongly compressed, smooth and glabrous, rather stiff, 
decumbent and rooting at the base, 4r-7-noded, the upper node half-way 
up the stem. Leaf-blades np to 7 cm. long, 1 to 4 mm. wide, linear, 
abruptly tapering to the rather stout tip, scabrid on the margins and at 
the tip, rather soft. Leaf-skeaiks strongly compressed, with a very 
sharp keel, smooth and glabrous, markedly striate, rather loose and 
often slipping from the culmj the upper as long as the blades. Ltgulcs 
short, blunt, at the most I'S mm. long. 



Fig. 21. Poa compress a Linn. , x lo 


Mlorescence a panicle, 4-7 cm. long, dense and compact before 
anthesis, then somewhat loose but never widely spreading ; lower 
branches often in pairs, frequently more, in threes, fours or even fives, 
angled, fiesuous, very scabrid, sparingly branched. about 

4*5 mm. long, 3-7 flowered, oblong-obtuse in shape, oftem glaucous or 
yellowish, seated on short pedicels. Lower glume 2-2*5 mm. long, 
1 mm. wide, slightly curved on the back, narrowly elliptic-oblong-acute 
in shape, 3-nerved, with a narrow hyaline border, smooth and glabrous, 
except lor the upper half of the keel which is scabrid. gimm 

2-2*5 mm. long, 1’5 mm. wide, oblong-elliptic or obovate-acute in 
shape, with a narrow hyaline border, 3-nerved, smooth and glabrous, 
apart from the scabrid upper half of the keel. Lemma 2*25-2*75 mm. 
long, 1*5 mm, wide, almost straight on the back in profile, oblong- 
obtuse in shape when flattened, obscurely S-nerved, with the lateral 
nerves very near the hyaline margin and the mtermediate nerves very 
faint, hyaline at the tip, ciliate on the lower half of the keel, scabrid on 
the upper half, ciliate on the intermediate nerves, for the rest smooth 
and glabrous. Rhachilla smooth and glabrous, produced beyond the 
uppermost floret and crowned with a rudimentary floret. Wool absent 
or very scanty. Anthers 1*5 mm, long, Palea narrowly elliptic-oblong 
in shape, scabrid on the keels, shorter than the Jemma. 
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Ind. Or : Simla, 2,400 m., 28 June 1918, H. ff. Rick 845. 

There is only one gathering of tills common European species in 
.kew Herbarium. It is typical./*., comfiressa and may' possibly, even, 
probably, have been introduced. 

X. Lanatiflorae 

29. Poa pagopMla Bor, in Kew Bull., ■ 1949, 239' (1949). ■ 

R iiexi^osa oi the Flor. Brit. Ind. 7, 34? (1896) non Sm. nec. Vahl. 

A tufted perennial grass with stifi stems clothed at the base with 
old scarioits sheaths, surrounded at the base with innovation shoots 
bearing numerous filiform leaves. Culms up to 30 cm. tall, often much 
shorter, especially at high altitudes, smooth and glabrous. Cnlm leaf- 
blades mmh shorter than their sheaths, lying almost flat against the 
culm rarely divaricate, the topmost hot more than 3‘5 cm. long, the 
inferior somewhat longer, linear, tapering to a stout point, scabrid on 
the margins and on both surfaces, not more than 2*5 mm. wide, those 
of the innovation shoots comparatively longer up to 10 cm. long, rolled 
or folded to become almost filiform. Sheaths tight or loose, becoming 
scarioiis when old, those of the culm very long, those of the innovation 
shoots very short, Ligules up to 3’5 mm, long, smooth and glabrous, 
oblong in shape tapering to an obtuse point, entire on the margins. 



Fig. 22. Poa pagophilaBoVy x lo 



Inflorescence a pyramidal panicle up to 10 cm. long, 4-5 cm. wide. 
Axis of the panicle smooth and glabrous, branches in pairs, almost 
erect at first, diverging from the axis, becoming horizontal or even 
completely deflexed, a common feature is one of a pair horizontal and 
the Other pointing downwards, the lowest pair often devoid of spikelets 
for 3 cm., somewhat flexuous or straight, often members of a pair of 
different lengths, glabrous, smooth or very minutely rough, sparsely 
branching and carrying a few crowded spikelets at the tips. ,, Spikelets 
up to 5*5 mm. long, 3-4-llowered. Lower glume 2*5-3 mm, long, 1 
wide, narrowly elliptic-acute in shape when flattened, T-nerved, narrow- 
ly hyaline on the margin, scabrid on the keel, often suffused with violet, 



76 JOURNAL, BOMBAY NATURAL HIST. SOCIETY, Vol El. 

gently ctiryed on '.the Up fierglnme 3-3^^ mm Jong, 1*6 mm, ^ wide, 

elliptic-acute in shape, slightly curved on the back, 3-nerved, hyaline on 
the niargins and at the tip, smooth and glabrous, except for the scabrid’ 
•keel, often suffused with purple.:. Lemma 4"*4*5 mm. long, 2 mm, wide, 
obscurely or subcon spicuously 5-nerved, almost straight on the back, 
hyaline at the tip and along the margins, ciliate on the keel in the lower 
half, scabrid in the upper half, ciliate on the lateral nerves below, scabrid 
all over the dorsal surface and often with a few short hairs below or with 
a felty pubescence ; lateral nerves rather close to the margins. Wool 
scanty or rarely absent. Rhackilla sinooth or warty or even minutely 
hairy, produced beyond the topmost floret, carrying a rudimentary 
floret. Anihers 2-U3 mm, long. Palea 3-5-3*75 mm. long, scabrid on the 
keels, oblong-elliptic or"iiarrow!y lanceolate in shape, pectfnately scabrid 
on the keels, 

I nd. O r : Sikkim, Yeumtang, 4,600 m.,‘6 Sept. 1849, J- D, Jiooker 
(Type); Lachen, 4,000 m., 9 June 1849, /. D. HookeE; and many 
other places in Sikkim. 

\ Garhwal, 4-4,500 m., 16 Sept. 1885, Dutkie s.n. ; 

Kumaon, Nipchaung Valley, 4,500-5,000 m., 31 Aug. 1884, 
3589 ; N. W. India, 336. 

Tibet : Yatung, 3,500 m , 5 Jun. 1945, ‘ On wet sand in the bed of 
the Amochu/ Bor et Kiraira^n 20031; Phari, 5,500 ni., 17 June 
1945, * On Alpine slopes,* Bor et Kiratram 20389. 

A very common species in the eastern Himalaya. It Is rather un- 
common west of Kumaon. It forms a large part of the vegetation on 
the Alpine slopes and must be of considerable importance for gra?5mg 
animals. 

30. Poa lalconeri Hook, f., Flor. Brit. Ind., 7, 342 (1896). 

A tall perennial grass with stems erect from a more or less 
geniculate base, leafy (stoloniferous ?). Culms up to 75 cm. tall, terete, 
smooth and glabrous, clothed at the base by short leathery sheaths 
which have fallen from the stem and are persistent, nodes smooth and 
glabrous, often covered by the sheaths. ' LeaLblades to 20 cm. 

long by 4 mm. broad, linear from a shortly rounded base or rather 
broader in the middle, tapering gradually to a somewhat stout tip, 
rather strongly nerved, scabrid above and below and also on the 
margins, glabrous, flat, usually becoming plicate towards the tip, 
flaccid, upper usually longer than the subtending sheath. Sheaths 
rather loose, except the uppermost, but all tend to slip from the 
culm, smooth and glabrous. Li gules truncate, rounded or 

acute, up to 4 mm. long. 

Mlorescence a very narrow lax nodding panicle 8-12 cm. long, with 
few branches and spikelets ; branches smooth, flexiious, erect, 1-2 at 
the lower nodes, often branching once, each branclilet ending in a 
raceme of spikelets; branchlets rough; branches single towards the 
top, often carrying only one spikelet Spikekts oblong-elliptic when 
young 2- occasionally 3- flowered— when 2-flowered the long prolongation 
of the rbachilla is very characteristic— florets diverging widely at anthesis. 
Lower glume 3*5-4 mm, long, 2 mm. wide, slightly curved on the back, 
linear-oblong-acute when flattened, 1- occasionally 3-nerved, gland-pitted 


THE GENVS POA L;iV.V. IN INDIA 77 

on the dorsal surface, smooth and glabrous, save on the keel which is 
scabrid, very narrowly hyaline on the margins or not at all Ufifier 
glume 4-5-5 mm. long, 2 mm. wide when flattened, 3.nerved, gland- 
pitted on the dorsal surface, slightly curved on the back, elliptic- or 
subovate-oblong-acute, smooth and glabrous except for the rough upper 
half of the keel, occasionally rough on the side nerves, only slightly 
hyaline along the, margins. Lo-we%i lemma 4-5 mm. long and just under 
2 mm, wide, inconspicuously 5-nerved, oblong- or elliptic-oblong-acute 


Fig. 23 . Foa jalconeri\lQQ)^A., x lo 

or obtuse in shape when flattened, scabrid on the upper half of the keel, 
very shortly ciliate in the lower half, membranous in texture, narrowly 
hyaline at the tip and along the margins, gland-pitted all over the dorsa, 
surface and covered with short rather coarse hairs in the lower half. 
Wool quite absent. Rhachilla produced beyond the topmost floret, 
up to 2*5 mm- long, minutely hairy or warty, crowned by a rudimentary 
floret. Anthers Z mm Aong. Lodicules 2, unequally 2-toothed* Palea 
scabrid on the keels with rather' short teeth, surface somewhat hairy 
between the keels. - 

Ind. Or r Western, Himalaya, Jumnotri to Kasaiili, (Type) 

Tihri Garhwal, Phulaldaru in Nila Valley, 4,000 m., 16 August 
1883, Duthiejl%%, 

Kashmir*'" above. Pahlgam, 4,000 m., 14 August 1925, R. /?. 
Stewart 

Manall, 3,700 ni., 2 August 1941, N. L. Bor 15559. 

growing in alpine meadows,- rather rare. 

31. ' . Poa oltlde-spiciilata Bor, in Kew Bull. 1948, 140 (1M48). 

A. perennial stoloniferous grass. Culms np to 30 cm. tall, smooth and 
glabrous, most minutely glandular punctate, terete, erect, or geniculate 
below, covered at the base with the remains 'ol old sheaths, rocitiag at 
the basal nodes, 2~3“nocled above the base ; nodes SiUiooth and ginbron.s, 
exposed. Leaf blades ascending, up to 12 cm, long, 2*5 aim. wiiie wlieii 
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flattened, liaear-acute, convolute, filiform, ascending, hairy on the 
rounded margin at the base, scabrid on both surfaces and on the 
margins and very markedly so on the cartilaginous stout tip, the lower 
flat and short, very scabrid on both surfaces and on the margins. 
S/ieath on the culm, slipping from it below, smooth and glabrous 
or covered with downwardly directed short hairs, larger than their 
.leaves* Liguie up To 4 rntn. long, very scabrid, on ^ the outer surface 
or smooth. 



Fig. 24. Poa nitide-spiculatd Bot^ >i 10 


Inilorescence a las, pyramidal panicle with spreading, fiesuoits 
branches, up to 16 cm. long by 8 cm. broad ; axis capillary, smooth and 
glabrous, lowest internode 3*5 cm, long; branches spreading, flexuous, 
capillary, almost always 2 at a node, very rarely I or 3, the latter 
occurring because one of the branches branches immediately, unbranch- 
ed for as much as 3*5 cm. which is scabrid ; branchlets usually smooth 
and glabrous but sometimes minutely and distantly scabrid ; branchlets 
ilexuous, capillary, scabrid until they branch again, the secondary 
branchlets carrying spikelets, usually scaberulous.' Spikeleis elliptic or 
elliptic«oblong in shape, up to 7 mm. long, 2~3-‘fiowered, seated on 
pedicels 3-4 mm. long ; terminal long pedicelled. Lower glume 4*5- 
4’75 mm. long, 1*5 mm. broad, straight or slightly curved on the back, 
lanceolate- or oblong-acute in shape when flattened, 3-nerved, smooth 
and glabrous except for the keel which is scabrid in the upper two- 
thirds, very minutely glandular-punctate on the dorsal surface ; margins 
with a broad hyaline band which is very faintly suffused with pink or 
mauve. Upper glume 5 mm. long, 2 mm. wide, almost straight on the 
back, 3-nerved, oblong-elliptic- to almost obovate-elliptic-acute in shape 
when flattened, smooth and glabrous except for the scabrid keel in the 
upper half, minutely glandular-punctate on the dorsal surface, margins 
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with a broad hyaline band reaching almost to the lateral nerves, the 
band' often' very' pale pink or mauve. Lowest lemma 6-6*5 mm^ long, 
2 mm. broad, oblong-obtuse in shape when flat, very broadly hyaline 
along the margin, up', to the lateral, nerve,, eiliate, on the' keel; ' '.m 
the lower half, scabrid above, not dilate on the lateral or intermediate 
nerves, covered on the dorsal surface in thelower quarter with a moderate 
covering of thick, short, white hairs. Rhachilla joints hairy, especially 
the prolongation (which carries a rudimentary floret) and the one above 
the second floret. Palea rather shorter than the lemma, 2-keeled, lanceo- 
late-acute or -obtuse, scabrid on the keels, hairy between the keels. 

Tibet. Valley running into the Teesta, half a mile above Tangu 
July 1265^ YounghusbanL 

A very distinct species with glaucous shining spikelets. 

32. Poa gamiuieana Hook, f., Flor. Brit, In d. 7, 34S (1896). 

A leafy, perennial grass. Culms up to 60 cm. tall, stout, smooth and 
glabrous, terete, about 6-noded, leafy to the panicle ; nodes .smooth and 
glabrous covered by the sheaths or not. LeaMlades linear-acuminate, up 
to 10 cm. long and to 7 mm. broad tapering gradually to a sharp 
point, very coarsely scabrid on the margins especially towards the base 
where the teeth are directed backwards, in contrast to the dis tally 



directed :teeth'.at the tip, very' coarsely scabrid on the definite midrib 
below with coarse teeth which are directed towards the base', very often 
scaberulous on the ' other nerves on the lower surfacCi Sheaiks 
somewhat loose,' slipping from the culm, scarious below, ' striate, 
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glabrous, minutely asperulous to -very scahrid in robust specimens on 
the outer surface, especially on the ner\?es, coarsely scabrid on the leaf 
midrib which is carried down as a keel on the leaf-sheath, with the 
coarse teeth directed towards the base, up mm, long, 

■very much shorter below,, scabrid on .'the outer surface : with down- 
wardly, directed teeth. ■ 

Inflorescence a , panicle, ;at iS'rst contracted then with spreading'* 
branches up to 10 cm. long by ■ 6 cm. broad; branches of the panicle 
smooth and glabrous, the lower binate or solitary, loosely branched at 
the tip: only ;' .branchletss short, carrying few spikelets^ on short, 

minutely, scabrid pedicels. Spikelets up to 7 mm. long, elliptic-obiong- 
acute in shape, 2~v3-flowered, green. Lower glume 4 mm. long, 1 mm. 
broad, slightly curved on the keel, linear- or lanceolate- or oblong-acute 
when flattened, almost awl-shaped in profile, 3-nerved, glabrous, very 
minutely glandular punctate on the surface, rough on the upper half of 
the keel. Upper glume ^*S mxaAong, VS mm. broad, slightly curved 
on the back, 3«nerved, obiong-acute in shape when flattened, minutely 
glandular punctate on the dorsal surface. Lowest lemma 4*5-5 mm. 
long, 2*5 mm. wide, oblong-obtuse in^shape when flattened, hyaiine at 
the tip only and very narrowly so along the margins, distinctly Smerved 
with the lateral nerves long and conspicuous, silky ciliate on the keel 
in the lower two-thirds and on the marginal nerves in the lower third, 
minutely asperulous in the lower half of the dorsal surface and scabrid 
with nerves near the tip or with longer hairs, glandular punctate all 
over the dorsal surface, scabrid on the keel in the upper third. Wool 
scanty. Rhachilla warty or shortly hairy, second joint 1 mm. long, 
third up to 2 mm. long, carrying a rudimentary floret. Lodicuies 
subquadrate, shortly 2-lobed. Palea a little shorter than the lemma, 
narrowly elliptic-oblong in shape, broadly truncate at the tip, shortly 
ciliate on the lower halves of the keels, armed with short antrorse 
teeth in the upper half ; occasionally cilia nearly absent. A?itkers 1 mm. 
long or a little longer. 

Ind. Or: Sikkim, Tankra Mountain, 4,000 m., 28 August 1892, 
G. A, Gammie 641 (Type). 

A fine species with' characteristic broad green acuminate leaves 
which turn brown on drying. The lemmas are very strongly nerved 
and the paleas semipilose. 

33. Poa eleanorae Bor, in Kew Bull. 1948, 142 (1948). 

A tall perennial grass, clothed at the base with pale yellow, scarious 
sheaths, which fall away from the internodes and disintegrate into 
brownish fibres. Culms up to 40 cm. tall, erect from a geniculate base, 
rooting at the basal nodes, very smooth and glabrous, striate ; nodes 
smooth and glabrous, exposed above the top of the sheaths, LeaL 
blades ascending or erect, up to 18 cm. long by 3 mm. wide, convolute, 
sparsely scabrid on both surfaces near the sheaths and in the middle, 
coarsely and copiously scabrid at and towards the short tip, scabrid or 
almost smooth on the margins. Sheaths, apart from the uppermost 
which extends almost to the panicle, rather loose, those below very 
loose and slipping away from the culm, becoming pale and scarious, 
very smooth and glabrous, striate, those above equalling or longer than 
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their leaves. membranous, sharpTy convex upwards, very 

scabrid on the dorsal surface, 2-2'S mm. long. 



Fig. a6. Poa eleanorae Bor, x lo 


Panicle up to 24 cm. long of few widely spaced nodes, 10 cm. 
broad ; nodes as much as 8 cm. apart below, usually much less, 3-4 cm. 
above; axis smooth and glabrous, angled; branches long and flexuous, 
usually binate at the_ lowest node, sometimes soon branching and giving 
an appearance of being ternate, smooth and glabrous, or slightly rough ; 
branchlets short, flexuous, carrying a few short-pedicelied spikelets! 
SpiMets wedge-shaped, 2-flowered, dull purple in colour, 6-5 mm. long, 
3 mm. wide at the top with the lemiha only just emerging from the 
apex. Lower glume 6-6-5 mm. long, 2 mm. wide, slightly curved on the 
back, oblong-acute in shape when flattened, not hyaline on the margins, 
uniformly coloured with dull purple, 3»nerved, scabrid on the keel. 
Upper glume 6-5-7 mm. long, 2-5 mm. broad, oblong-acute in shape 
when flattened, slightly curved on the back, 3-nerved, scabrid on the 
keel, not hyaline on the margins, glabrous, coloured uniformly dull- 
purple. Lowest lemma 5-6 mm. long, 2-5 mm. broad, almost straight on 
the back, oblong-elliptic- or ovate-obtuse in shape when flattened, hyaline 
at the tip and narrowly so along the margins, greenish or more or less 
suffused with purple, inconspicuously 5-nerved (intermediate nerves 
faint), glabrous on the dorsal surface apart from the lower third of the 
keel which is shortly ciliate, scabrid on the rest of the keel, covered 
with asperities on the whole of the dorsal surface except at the- hyaline 
6 ■ - - 
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tip.': ' absent o.r,. negligible. Ukac/iiiia joints tip tO;/l*5 , iiim. .loiig? 
very minutely iiairy, produced beyond the. last fertile floret and carrying 
a rudimentary floret minute, 0*75-1... mm. long. Lodkuies^2, 

elliptic-acute, Palea oblong, 4-S-'S mm. 'long,, scabrid on the keels and 
on the smface between the keek^ 

Ind. Or.: Sikkim, August 1893,: /)/', H. A, Cummins (Type) ; 
u Poam.AJuB. fdooke^ 

Sikkim & Terai, Herb. Sulp. Kurz. s,n. 

Bhutan: Gantong, September 1894, Dn HAA, Cummins. 

This fine species has spikelets which are comparatively large 
and in which the lemmas are shorter than the glumes. Named in 
honour of Eleanor Bor. 

■ 34. Poa burmanica Bor, in Kew Bull. 1948, '141 (1948). 

A slender, tufted, perennial (?) grass, clothed at the base with dead 
sheaths which are pale yellow in colour and disintegrate into brownish 
fibres. Culms erect from a shortly creeping base, i^ery slender, clothed 
by the sheaths almost to the panicle, very smooth and glabrous. LexiP 
linear, tapering to a stout tip, the upper up to 3 cm. long, 1*5 mm. 
wide, firm and erect, the lower up to 6 cm. long, 1*5 mm. wide, rather 



Fig. 27, Foa burmanica x 10 


lax, very scabrid on the upper surface, smooth or very slightly scabrid 
on the lower surface near the base, increasing in scabridity towards the 
very scabrid tip, scabrid on the margins and particularly scabrid on the 
rounded basal portion and at the tip. Skeaiks on the culm light, rather 
looser below, while they slip from the culm at the base, the uppermost 
sheath always much longer than its leaf, smooth and glabrous. Ligtde 
white, scarious, 1 mm. long, very scabrid on the outer surface. 
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Inflorescence a rallier lax panicle of few branches : and spikelets, tip 
to 10 cm. long, "5 cm.: broad, oblong or pyramidal in shape ; axis smooth 
and glabrous; nodes up to 2-5 cm. apart; branches ' apparently always 
in twos,' up: to 3^/^ before branching, very scabrld, fiexuous," 

capillary ; branchlets short, fiexuous, capillary, scabrld, carrying few, 
spikelets ; pedicels scabnd, short, except for those of terminal spikelets. 
Spikeleis QlliFtiQ or elliptic-oblong in shape, up' to 5 mm. long, 2-3- 
fiowered. Lower glume awl-shaped in profile, 2*15-3 mm. long, 0*5 mm., 
wide, linear-acme or lanceolate-acute or acuminate in shape when 
flattened, almost straight on the back, 1-nerved, smooth and glabrous 
apart from the scabrld upper part of the keel, provided with a narrow 
hyaline band on the margins, suffused with purple or purple-green. 
Upper glume Z-Z"! 5 mm. long, 1 mm. wide, elliptic-, oblong* or almost 
obovate-acuminate when flattened, 3-nerved, scabrid on the keel in the 
upper part and on the lateral nerves towards the tip, otherwise smooth 
and glabrous. Lemma 4-4*5 mm. long, 2 mm. wide, oblong-obtuse 
when flattened, conspicuously 5-nerved, very shortly hyaline at the tip, 
ciliate on the keel in the lower two-thirds passing’ by degrees into scabrid 
hooks at the apex, shortly ciliate on the intermediate and lateral nerves 
almost to the tip of the lemma, covered on the whole of the dorsal 
suriace with short, thick, appressed hairs, sometimes with lon^r white 
hairs below, which are often thick and shaggy. copious. Kkachilla 
smooth and glabrous, produced beyond tne uppermost fertile floret and 
carrying a rudimentary floret. A^ithers small, just under 1 mm. long. 
Paha shoiter than the lemma, 2*5-3 mm. long, oblong in shape, ciliate 
on the lower half of the keels with shorter hairs above passing into 
forwardly directed teeth or glabrous in the lower third, ciliate in the 
middle third and scabrid above. 

Burma: Hpimaw Pass, 3,500 m., 8 June 1929,l&^>fei?5]10074. 

This species is closest to P. pagophila Bor but differs from it by the 
anthers being smaller and by the keels of the palea being semipilose 
not scabrid. 

35. Poa ludens Stewart, in Brittonia 5, 4, 420 (1945). 

P. pseudopratensis Hook, f., Flor. Brit Ind. 7, 340 (1896), non 
Beyer (1891), nee Scribn. et Rydb. (1896). 

A perennial grass with a thick rootstock, covered at the base with 
many old scarious sheaths. Cuhns up to 60 cm. tali, smooth and 
giabraus. LeaLblades ot two kinds : those of the stem much shorter 
than their sheaths, vertical, not spreading, usually not more than 5 cm. 
long, 1*3 mm. wide, rolled or folded, rather stiff, tapering from the base 
to a stout point, scabrid on the margins, on the midrib below and often 
on the upper surface, those on the lower sheaths Y^xy much longer 
than the sheaths, varying in length from 5 cm. to 25 cm., plicate and 
twisted, 1*5-2 mm. wide, very scabrid on the margins, linear, tapering 
to a stout abrupt tip. of two 'kinds: the basal very short 2-3 cm. 

longer or shorter ; those of the culm up to 15 cm., the latter rather loose 
and slipping from the culm, all smooth and glabrous. Ligule yqxj short, 
exceptionally over 1mm. long, usually only a membranous ring. ,, 

" Inflorescence a loose panicle, up to 10. cm. long, by 8 cm. wlde '^ 
at mil anthesis; axis smooth and - glabrous, terete; branches in' 



Si JOURNAL. BOMBAY NATURAL Hisf. SOCIEJi:. Vot. si 

pairs at the nodes, at first erect, thereafter spreading widely, very 
minately scabrid at the base mcreasingly scabrid upwards, sparingly 
branched, bearing groups of spikelets at the tips. SpiMeis S-5~Q mm. 
long, 3-4-fiowered, broadly elliptic-acute in shape, suffused with purple. 
Lozoey gltune 3-54: mm. long, 1-5 mm, broad, elliptic-oblong-acute when 
flattened, hyaline on the margins, 3-nerved, smooth and glabrous 
except the scabrid keel, finely granulate, suffused with purple. Upper 



Fig. 28. Poa liidens R. R. Stevvait, x lO 


ghime 4-5 mm. long, 2 mm. wide, narrowly elliptic*Dblong*aciite in 
shape when flattened, 3-nerved, smooth and glabrous, apart from^the 
scabrid keel, finely granulate, hyaline on the margins. Lemma 4 * 5 - 5‘5 
mm. long, conspicuously S-nerved, ciliate on the keel in the lower half 
dr two-thirds, scabrid on the upper third, gently curved on the back, 
oblong-obtuse or oblong- obovate-obtuse in shape when flattened, finely 
granulate, ciliate on the marginal nerves, covered in the intervening 
spaces between the nerves with a mat of short white hairs. Waai very 
scanty or absent Rhachilla minutely hairy or warty, produced beyond 
the topmost spikelet and carrying a rudimentary floret Anthers 2-3 mm. 
long. Palea shorter than the lemma, scabrid on the keels. 

Ind. Or: Sikkim, Lachen, 4,000 m., 16 July 1849, /. D. Hooktv 
(Type) ; Northeast Sikkim, 13 June 1849, Dr. //. A. Cmnmins. 

Bhutan: Gantong, September 1893, Dr, H,A, Cummms, 

Tibet: Yatung, 4,000 m., 14 June 1945, Borei Kirairrnn Zm^, 

A fine robust grass with a purplish panicle bearing a distant resem* 
blance to P, pratensis. The leaves are short and stout and are collected 
at the base of the plant. Other features are a silky dorsal surface to the 
lemma and sparse connecting wool and lower branches in pairs. These 
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serve to separate it from P, firaienszs L. hni there are a number of 
■ sheets 111 the Kew Hetb^ which show, a mixing of the essential 
characters of each without in any way forming a series which gradually 
deviates from' the one to merge into the' other. I believe them to, be 
hybrids between the two species which do overlap in their altitudinal 
ranges. 

36. Poa gaiiiMei Bor, in Kew Bull. 1948, (1948). 

A perennial grass with wide spreading rhizomes. Culms up to 
45 cm. tall, clothed at the base with old sheaths, erect from a shortly 
decumbent base, slender, minutely scabrid below the panicle, glabrous, 
covered at fhe base with the scarious remains of old sheaths. Leal*diades 
linear-acute ; upper very short, very firm, erect, 8 mm. long, 2 mm. 
wide, folded, scabrid on both surfaces and the margins ; the lower up to 
8 cm. long, 3 mm. wide, tapering gradually to a fine point, strongly 
nerved, scabrid on the margins, glabrous on both surfaces. Upper 
sheaths tight, clasping the stem, scaberulous but glabrous ; basal sheaths 
scabrid, very loose, slipping from the culms and persistent. Ligules short, 
1'5 mm. long, rounded at the tip. 

a long-exserted, spreading panicle up to 12 cm. long, 
10 cm. broad, very lax; lower branches in pairs, up to 7 cm. long, 
flexuous, scabrid, carrying few spikelets. Spikelets 6-5 min, long, 
3~-4“flowered, wedge-shaped. Lower glume 5 mm. long, 1*5 mm. wide, 
narrowly eliiptic-oblong-acute when flattened,^ purple, 3-nerved, not 
hyaline on the margins, scabrid on the dorsal surface near the tip. 
Upper ghme 5-5 mm. long, 2 mm. wide, broadly elliptic-acute when 
flattened, 3-nerved, not hyaline on the margins, scabrid on the dorsal 
surface near the tip. Lemma 5*5 mm. long, 2*5 mm. wide, oblong- 
obtuse in shape, keeled on the back, rather firm, conspicuously S-tierved, 
rounded and hyaline at the tip, purple towards the tip, yellow else- 
where, rather scabrid on the dorsal surface, not ciliate on the keel or 
nerves. Wool completely absent. Rkachilla smooth and glabrous,. 
Aziihers 2-75 mm. long. Palea narrowly oblong, shorter than the lemma, 
scabrid on the keels, 

I n d. Or: Madx'as, Ootacamund, Nilgiris, 2,300 m., September 1886, 
J. S. Gamble 18129 (Typns); Cairn Hill, Nilgiris, 2,300 m., 
October 1889, J. 5. 21378. 

Kundahs, Nilgiris, May 1^2% Mayuraziaihazz. 

A very distinct species with scabrid glumes and lemmas which are 
tinged with violet. The glumes are longer than the lower lemma, 
anthers 2*75 mm. long and there is no wool at the base of the lemma. 
It looks mot^ likQ P, ludens Stewart than any of the other Indian Poae 
but the lemmas are firmer, scabrid and larger. 

Two specimens have only been found in the type locality. 

This species seems to be endemic to the Nilgiris— and has only been 
collected twice in what is presumedly its home, 

XL Glabratae 

■ 37. Poa aitioena Bor, in Kew Bull. 1948,140 (1948). 

A low species growing in dense tufts, covered at the base with the 
scarious remains of old sheaths, annual, . with ■ many fibrous roots* 
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Qtlms short and weak, leafy to the panicle, smooth and glabrous, 
grooved, up to 4 cm. tall, overtopped by the leaves, 2-3-noded ; nodes 
smooth and glabrous. Leai-blades up to 4 cm. long, 1 mm. wide for 
leaves of upper leaf sheaths, 1*5 mm. for leaves from basal leaf sheaths, 
linear, flat or more often conduplicate at least towards the tip, smooth 
and glabrous or very minutely scabrid on the upper surface, scabrid 
on the margins, tip stout, cartilaginous, scabrid. Sheaths of the 
upper ihternodes tight, smooth and glabrous, green, extending almost 
to the panicle, those of the basal nodes rather loose, but still loosely 
enclosing the base of the stem, light coloured, shining, smooth and 
glabrous, scarious or hyaline on the margins. Ligules very short, 
about 0-5 mm. long, broadly ovate*acute, lacerate. 



Fig. 29. Poa amoeifa Bor, x 10 


Inilm'escence a very contracted, almost spike-like panicle up to 
2*5 cm. long by 6 mm. broad, erect, hidden among the leaves ; branches 
and branchlets short, erect, straight, angled, 1- to 2.nate below, 
minutely scabrid, glabrous; axis angled, smooth and glabrous, or very 
minutely scabrid. Spikelets 3-4-flowered, up to 5 mm. long ; elliptic in 
shape when young ; florets diverging widely at anthesis, pedicels often 
short, very minutely scabrid. Lower glume (2'S)-4-4'7S mm. long, 
1 mm. broad, oblong- or elliptic-oblong-acute in shape, narrowly 
hyaline on the margins, glabrous, scabrid on the keel in the upper 
half, faintly granular, gently curved on the back. Upper glume 
(3'5)-4-5-S mm. long, 2 mm. wide, broadly elliptic- or broadly eliiptic- 
oblong-acute when flattened, gently curved on the back, glabrous, 
scabrid on the keel in the upper portion, 3-nerved, faintly granular. 
Lemma 3-5-4 mm. long, 2 mm. wide, broadly elliptic- oblong-obtuse in 
shape when flattened, broadly hyaline on the margins in the upper third, 
distinctly but not conspicuously 5-nerved, absolutely glabrous on the 
dorsal surface, neither keel or nerves being ciliate or only very 
minutely, definitely glandular-punctate on the dorsal surface. No trace 
whatever of wool RhachUla mlxrvA&ly scabrid, produced beyond the 
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topmost floret' and carrying a' rudimentary floret. L<^dtmks hroRds 
.3-tootliede Anthers minute, 0'6-0’75 mm. long. Palea o\iong in, shape, ■ 
3 mm. long, scabrid on the keels. 

I lid. Or : Strachey 26/2, P. mmuat 

A pretty little species, obviously growing at. high altitudes. The 
gliimes' are usually longer than the entirely glabrous lemmas which 
have no connecting wool at the base. Conspicuous features are^ the 
long scar ious basal sheaths and the minute anthers. 

38. Poa poophagorum Bor, in Kew Bull. 1948, 143 (1948); 

A very' densely tufted perennial. Culms up' to 20 cm. tall, teretei 
markedly striate, glabrous, very minutely, scabrid below the panicle, 
long-exserted, glabrous at the nodes. LeaMlades about 3 cm. long, 
1'5 mm. wide, involute on the margins, erect, not spreading, linear in 
shape, tapering somewhat abruptly to a stout acute point, very scabrid 
and striate on the lower surface, scabrid on the upper surface and on the 
margins. Sheaths idShti loose, slipping from the culms, striate, glabrous, 
often scabrous, hyaline on the margins, becoming scarious with age. 
Liguk membranous, ovate-acute in shape, 2'5-3-S mm. long. 

Inflorescence a rather dense narrow panicle, scabrid at the top of 
the long-exserted peduncle up to 5 cm. long by 1*5 cm. wide ; axis 
angled, scabrid on the angles; branches and branchlets very short, not 
more than 1*5 cm. long, scabrid. Spikelets 3 mm. long, 2-3-flowered, 
elliptic, wedge-shaped at anthesis with florets widely spreading. Lower 
glume 2*5-3 mm, long, 1 mm. wide, lanceolate-acute in shape, 
3-nerved, scabrid on the keel and on the dorsal surface near the tip, 
suffused with purple, curved on the back. Upper glume mmApng^ 
1*5 mm. wide, elliptic-lanceolate-acute when flattened, 3-nerved, scabrid 
on the keel and on the dorsal surface, especially near the tip, hyaline on 
the margins, more strongly curved on the back. Lemma 2*75-3*25 mm. 
long* 1*5 mm. wide, rather firm in texture, oblong-acute in shape when 
flattened, 3-nerved with the outer nerves strongly marked and the 
intermediate pair very faint, scabrid on the keel and on the dorsal 
surface above, glandular-punctuate all over the dors'll surface, hyaline 
at the tip, narrowly so along the margins, with a yellowish band below 
the hyaline tip followed by a suffusion of purple, almost entirely glab- 
rous, sometimes a very few cilia at the base of the keel and on the 
outer pair of nerves. IVool absent or hardly any. PhacM/la verrncose 
or bristly. Stamens 3 \ anthers 1*5-2 mm. long. Palea oblong-acute 
in shape, 2-keeled, finejy scabrid on the keels, minutely dotted between 
...thekeela ' ^ 

Tibet: Temu La, 1^12, Rokmoo Lepcha Chii- 

molhari, 5,500 m., 1912 Rohmoo Ltpcha 522; Gyangtse, 4,500 m., 
17 January 1910, Capt. Walton^ LM.S.; Kambajong, 26 July 
1903, Major Younghusband 141; Tang La, 5,000 m, 1912, 

r''N\:RohmoO' LepchaSlQ. 

Si kkim : Kengna Lama, 4,500' m.,, 24 July 1849, /. D. Hooker; 

high altitudes in Sikkim and' Tibet. It 
:has been confused '; w Trin. in the past' and no doubt 

; wh^n that species was considered to be a takonomiccliist-bin,'into which 
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<;necies differs from P. attenmta in the shape of the glumes and lemmas 

and in the small spikelets. Moreover the lemmas are much firmer in 

Thts^Sderkasbeen very carefully compared with P. 

Ovcl^ a specimen of which, determined by Ovczinmkov himself, is m 
Herbarium. This latter specimen is extremely glaucous, the 
lemmas when mature remain membranous, the panicle is very nariovv, 
Viardlv 0-5 cm. in width, the side nerves and the keel of the lemmas are 
ciliate in the lower parts and there is some wool. P. poophagorum Bor, 
fit A Kand is not at all glaucous, the lemmas ate almost coua- 

oyer i cm, ia wBh aod the lemmae 

are.almost glabrous. The two species look very different. 

39 Poa phariana Bor, in Kew Bull. 1948, 141 (19t£8;. 

A 'verv small perennial grass spreading by means of scaly rhizomes. 

_ A verj sma p clothed with sheaths almost to the 

nSle”Svered below with the scarious, almost whitish, remains of old 
Ehs smSh and glabrous, 4-5.1eaved with overlapping sheaths. 

I pal- blades firm, rather thick, plicate, up to l-S cm. by 1 0 mm. 
wide smooth on the upper and lower surfaces, smooth onthe maigms, 
vlSrkS^ sh^^ thick, rather loose, overlapping, very 

fSS a»d Sabcom. LipK a short truhcato, acetate membrane, 

SimSec a vet? small, compact panicle, not more than 1-.5 cm. 

innjy about 1 cm. broad ; branches short, 1-2-nate _ at the base of the 
mnidf hoarsely branched, scabrid. Spikeleis 3-5-4-S mm. long, elliptic 
fn £e 1 - 2 . 3 -flowered, seated on very short scabiid pedicels Lower 
in shape, it: ^ lanceolate or oblong-elhptic-acute 

^Ihape when flattened, smooth and glabrous, except for the scabrid 
un£ halTof the keel, slightly curved dorsally, 2-3-nerved, hyaline on 
thfmargins and usually thin, more or less suffused with violet. Upper 
3 3-Smm. long, 1 - 6 - 1-8 mm. wide, elliptic-acute in shape when 
£enet 3 .Lrved, curved on the keel, smooth and glabrous, except for 
the minutely scabrid upper half of the keel, more or less suffused with 
violet 3-3-S.3-75 mm. long,_ nearly 2 mm. wide, compressed, 

oblong, rounded or apiculate at the tip, 5-nerved, rather thin, btoadly 
hyaline at the tip, below which is a yellowish band, more or less suffused 
S violet, long ciliate on the lower half of the keel, ciliate on the margi- 
nal nerves, glabrous or shortly ciliate on theintermediate nerves, smooth 
and glabrous elsewhere, except for the upper portion o the keel which 
is scabrid Wool present on the callus, fairly copious. Rhachlla smooth 
and glabr'ous, produced beyond the topmost floret and crowned by a 
rudimentary floret. mm. long, linear. Palca soraewnat 

■ shorter than the lemma, scabrid on the keels, with many teeth. 

Tibet- Phari, 4,800 m., 21 May IMS, Bor et Kirairam 

19398- Tuna idem.'! 20836 ; also the following numbers from 
Phari ’ 2 O 8 I 2 , 20811, 19494 by the same collectors; Kongbo 
Province, Langha, 4,300 m., 16 May 1938, Liidlow, Shernlf and 
Taylor^ 
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■ This species comes nearest, to. P. call w fists Litv»hnt di2ers'fro,m;it;by 
the le.i.iimas being strongly .compressed and. acute in profile, not romide.d 
and obtuse b.s in , caliici fists, Moreo.ver,'.the two paleac'^ , are; very 
different The keels, of .the palea phariana are^ covered with 

iiiimeroiis sharp teeth, while the. .keels of .the palea of P. caiitofisis have 
at.the most two or three blunt teeth-on each side. ■ 

, This is, one .of the first grasses to appear on the Tibetan plateau after 
the. winter 'coverin,g of, snow has passed away. It is .in full flower In .May 
and , very possibly disappears during the following months when . a 
deslccatiag wind swee.ps over the plateau, which is exposed to insola- 
tion, and, moreove.r^ is very dry. 

. . 40. Poa rliadifia Bor, in Kew Bull. 1948 , 138 (1948). ’ ■ ' : 

, A very, slender, annual grass with numerous, fibrous roots, ' Culms 
slender, mostly erect or very s.hortly geniculate at the base, long exsert- 
ed from upper sheath, clothed by ...sheaths . below, 2-noded above the 
base, smooth and glabrous, up, to-16- cm. - tall, filiform 'below the 
panicle; nodes' concealed by the sheaths, but smooth and glabrous. 
Lmi-Mmies up to 5*5 cm. long, 1 mm. wide, folded, convolute or 
twisted, rarely fiat, somewhat glaucous, ascending, firm, scabrid on both 
surfaces, linear, tapering to a short scabrid tip, scabrid on the margins; 
basal leaves and leaves of innovation shoots particularly scabrid. 
Sheailis clasping the culms or overlapping, smooth and glabrous except 
those below at the base which are often scabrid, tinged with purplish 
mauve at the base. Liguies up to 3 mm. long. 



Fig. 30. Poa rhadina Bor, x lo 

InUorescetice an elliptic or oblong panicle with few branches and few. 
spikelets, up to 6*5 cm. long by 3 cm. wide, axis smooth or minutely 
scabrid, angled, glabrous, S~6-noded; .branches strictly binate, naked 
for more than half total length of branch, smooth or minutely scabrid, 
branched ; branchlets usually scaberulous, carrying few spikelets. 
Sfiikeleis wedge-shaped, up to 3*5 mm. long, 2-3- rarely 4-fiowered. 
Lower glume 2-5-2*75 mm. long, 0’5~0*75 mm. wide, gently curved on 
the back in the upper half, straight lower down, oblong-acuminate or 
-acute or almost narrowly obovate-acuminate or ^acute when flattened, 
3-nerved, very narrowly hyaline on the margins, smooth and glabrous 
except for the scabrid upper third of the keelT Upper , glume 2*75-3 mm. 
long, 1-T25 mm. wide, gently curved : on ' the back, 3-nerved, more 
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hyaline on the 'margins than the lower,. obovate*»oblong-acute ia shape 
when flattened, mlnntely; scabrid on the keel in the tipper third. Lemma 
2*25-2*5 mro Jong, 1 mm. broad, oblong-obtnse'in shape when flattened, 
.hyaline at; the tip and narrowly so on the margins, Inconspicuously S- 
:ner.?ed,€iliate on the 'keel for about two-thirds of its length, ciliate on the' 
marginal nerves, elsewhere glabrous, covered alt over the dorsal surface 
with^ minute 'glandular dots. Wool scanty but definite. Anthers minute, 
0»5-0*6 mmAong. jR/mckiiia smooth and glabrous, produced beyond the 
topmost floret ■ and crowned with a rudimentary floret Paka oblong* 
elliptic, 1*75 nim. long, scabrid on the keels. 

Ind, Or: Tehri Garhwal, 4.-4,500 m., 7 August 1883, 265 

(Type), 

A very strange, delicate species in which the glumes are longer than 
the lemmas, The spikelets are small but the ligules long. 

I ■ 

XII. Paucidentatae 


41, , Poa calliopsis Litw. ex Komarov, Flora U.S.S.R. 2, 755 (1934). 

A perennial grass with a slender creeping rhizome. Culms, up to 
15 cm. tall, usually much shorter, about 5 cm, tall, smooth and glabrous, 
long-^exserted from the uppermost leaf-sheath, clothed at the base with 
old leaf-sheaths which break up into brownish fibres; internodes spaced 
above, rather crowded below, covered by the sheaths, LeaAilades 
■plicate, rarely flat, sometimes twisted, smooth and glabrous above and 
below, abruptly curved to the tip, hardly contracted at the base to the 
sheath, the upper 1 cm. long, TS mm. broad, the lower longer, up to 
4’5 cm. long by 2 mm. broad, smooth and minutely scabrid on the 
margins. Upper leaLskeaihs tightly clasping the stem, smooth and 
glabrous, striate, the lower somewhat looser. Ligule membranous, 
short, 2 mm. long. 



Inflorescence a pyramidal or oblong panicle ; branches up to 2 cm. 
long, branching, usually much less, often not more than 4 mm. long, 
binate or solitary at the nodes, smooth and glabrous or scaberuloas, 
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iiexuoiis^or straight, capillary, 'finallsr standing at, right 'angleS; to the, ' 
axis:,.or deflexed'; hranchlets very .short,- carrying crowded spikelets,' 
smooth and glabrous, often purplish in colour; axis terete, smooth and ' 
glabrous* 5AzM^/^'seated,on very short, glabrous pedicels, - 3*5-~4 mm. 
long, broadly elliptic or ovate 'in shape, variegated purple' and yellow, 

1 «-2-3“fiowered. Lower glume 2’25-2’S mm. long, 1*S mm. broad, 
elliptic- or ovate-acute in shape when flattened,,, thin, hyaline on the 
margins, strongly curved on the back, 1-nerved' with sometimes, a 
slender second nerve, glabrous, smooth on the keel, more or less 
suffused with purple. Upper glume 2'S-2*7S iiim. long, 2 mm. wide, 
broadly elliptic- or almost orbicular-obtuse, or even broadly ovate-obtuse 
in shape when flattened, 3-nerved, broadly hyaline at the rounded tip, 
glabrous, smooth on the keel, strongly curved on the back, more or less 
suffused with purple. Lowest lemma 2*75-3 (3*5) mm. long, 2 mm, wide, 
rounded on the back, rather thin in texture, oblong-obtuse, rarely oblong- 
subovate in shape, rounded at the apex, broadly hyaline at the tip and 
also on the margins, below the hyaline portion a band of yellow, more 
or less piirpli.sh on the rest of the dorsal surface, smooth on the upper 
half of the keel, long ciliate on the basal portion, long ciliate on the 
marginal nerves, glabrous on the dorsal surface and on the intermediate 
nerves, obscurely 5-nerved, faintly glandular-pitted on the dorsal surface. 
Rhachilla smooth and glabrous, only very shortly produced beyond the 
topmost floret and crowned with a rudimentary floret. Lodtcules 2, 
elliptic-acute or ovate-acute in shape. Stigmas 2, very plumose. Wool 
present, copious. Anthers l’5-2 mm. long. Palea lanceolate-oblong in 
shape, broadly truncate at the tip, a little shorter than the lemma, smooth 
on the keels below, armed in the upper half of the keels by a very few 
blunt teeth. 

Tibet: Environs of Lhasa, 4,000 m., 1947, Mrs, Guthrie ; Gautsa, 
4,000 m., 26 "hldiY Bor et Kiratram 19337; Khambajong, 
22 July 1903, Younghusband 125, 

I nd. Or: Kashmir, KhyungTso, Rupshu, 5,000 m., 10 July 1931,' 
Walter Koelz 224:^3., 

Pamirs, River Aksu, 4-4,500 m., 1895, Alcock 17787. Lahul, 
Serchu, 21 June 1931, 4,600 m., Walter Koek 2090. 

This extremely distinct and beautiful species was collected in India 
over 150 years ago by Jaequemont and was thought to be identical with, 
P. alpina. It subsequently had a varied career sometimes being identifi- 
ed as P, variegaiaLP. bulbosa ot P, alpigena olthough it should have been 
obvious that it was a perfectly good and distinct species. Eighty years 
were to pass before a Russian botanist had the courage to make a 
species nova of it , ,, 

This is an extremely handsome species with the dark purple lemmas 
tipped with gold. The palea is quite unique, for it is neither scabrid 
nor entirely smooth but is armed with a few blunt teeth. 

XIIL Alpinae 

Pm alpitia Linn., Sp. PI. ed. 1, .67 (1753). 
densely tufted grass erect or slightly geniculate below, peremiial, 
w.ith masses of fibrous roots, clothed. at the base with short, glabrous. 
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shining, scariotis^ sheaths. Culms slender, terete, srnooth, shmingv 2» 
noded, up to 45 cm, tall ; nodes smooth and glabrous, concealed by the", 
sheaths,' Leaf-Mades usually not move than .5 cm. long by 4 mm,- broad 
(9 ’em. By 3 mm,' in - 'some Kashmir ” specimens)' mostly.' crowded at the 
base„'of the stem arising, from the sheaths -'referred to above,: .'those of 
the Stem only two in number, much shorter than the sheath s, flat or 
plicate, firm, contracted abruptly at the tip into a mucro, sharply 
serrulate on the margins, glabrous. Lowest sheaths short, distichous 
the thickened' base enclosing the stem; 'the upper tight, covering the 
nodes and much longer than the blades. Ligules short, not usually more 
than 2 mm. long but occasionally up to 4 mm. 



Fig. 32. Poa alpina Linn., x lo 


Inflorescence a dense, occasionally lax, panicle, seated upon a 
peduncle which is long-exserted from the uppermost sheath, ovate or 
triangular in shape; basal branches usually binate, bare in the lower 
half, erect or spreading, flexuous, smooth and glabrous, branched 
usually only once ; branchlets often rough, Spikelets crowded, broadly 
ovate in outline, ^ 4-6, mm. long, 3-6-flowered, terminal floret often 
rudimentary ; pedicels scabrid. Lower glumes 3*5-4 mm. long, 2 mm. 
wide, curved on the back, ovate-acute when flattened, 3-nerved, hyaline 
on the margins, often suffused with purple, smooth and glabrous except 
for the scabrid upper half of the keel. Upper glume 4*25 mm. long, 
2*5 mm. broad, elliptic- acute sometimes broadly ovate-acute in shape, 
3-nerved, strongly curved on the keel which is coarsely scabrid in its upper 
half, usually suffused with purple, hyaline on the margins. Lozmst lemma 
4 mm. long, 2 mm. wide, curved on the back, ovate-oblong, oblong- or 
even ovate-obtuse in shape when flattened, broadly hyaline at the tip 
and on the margins, banded with yellow below the hyaline tip, the 
remainder suffused with purple, 5-nerved (the lateral pair very close to the 
margin, the intermediate pair very faint), shortly hairy on the dorsal 
surface in the lower half, glandular punctate all over the dorsal surface 
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long ciliate on the keel nerve in the lower half, scabrid in the upper half 
long ciliate on the lateral nerves, the hairs diminishing in length from 
below upwards ; second and third lemmas similar in shape and hairiness 
but diminishing in length ; uppermost palea often longer than its lemma. 
IVooi absent. Rhachilla smooth and glabrous; joints C-S ram. long. 
Anthers 1-5 mm. long. Palea 3 mm. long, 0-75 mm. wide, oblanceolate- 
oblong in shape; keels rather long ciliate in the lower half, scabrid in 
the upper half. 

Ind. Or: Kashmir, Sind Valley near Baltal, 4 August 1892, 
3 - 3,500 m., 11618 ; Gulmarg, 4,500 m,, 15 August 1929,' 

Stewart 10153. Hazara, Nila Kagan, 24 July 1899, Duthie s.n.-, 
Kagan Valley, 2,500 m.^ 23 May Duthie 20349; Chitral, 

Madajlast 3,700 m., July 1908, 549; Lahul. Jispa, 3,000 m., 

23 June 1941, iV. L. Bor 14936 and in many other places 

T i b e t : Dfas, Malayan, 3,500 m., 31 July 1891, s.n. 

This grass which is very common in the higher pastures of the 
Himalaya, can be easily recognised by the spikelets which are almost 
ovate in outline with the lower parts of the lemmas covered by a dense 
growth of fine hairs. The broad leaves are almost all confined to the stout 
base of the plant. This grass thrives on the most exposed slopes and 
becomes gregarious in pockets of moist soil where it develops a 
powerful root-system. The purple panicles are a most entrancing 
sight on a sunny day. 

43. Poa hirtiglumis Hook, f., Flor. Brit. Ind. 7, 343 (1896). 

A tufted, perennial grass with many fibrous roots, clothed at the 
base with pale, scarious, loose, persistent sheaths. Culm's 16-25 cm. 
tall, erect or more often geniculate at the base, terete, shining, smooth 
and glabrous, nodes usually concealed. Leal-blades usually 5-7-5 era. 
long by 3-4 mm. broad (seldom much longer, flaccid, up to 12 cm. long 
by 2-3 mm. broad), those of the basal sheaths very narrow, even filiform, 



• Fig. 33- Poa hirtiglumis Rook. L, x io 


those of the culm sheaths 2 in number, linear, tapering abruptly to a 
stout point, rough on the margins and occasionally on the nerves 
beneath, glabrous, usually smooth. Sheaths on the culm tight, smooth 
and glabrous, those at the base loose, scarious, crowded, membranous, 
smooth and glabrous. up to 4 mm. long. 
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Miorescence a panicle, dense and compact at first, afterwards loose 
and lax with drooping branches, up to 9 cm. long, pyramidal in shape; 
axis smooch and glabrous, rather stout; branches roughish, the lower 
binate, bare for most of their length, flexuous, erect, spreading and 
finally deflexed, shortly branched near their tips and carrying crowded 
spikelets. Sfiikeleis 2-3-flov/ered, elliptic, obovate or wedge-shaped, 
pedicelled; pedicels short, scabrid. /.oacer 2-5-3 mm. long,' 

1mm. wide, lanceolate or broadly lanceolate-acute, occasionally subacu- 
minate, 3-nerved, occasionally l-nerved, lateral nerves obscure, curved 
■on the back, hyaline on the margin, green or suffused with purple, 
scabridonthe upper half of the keel. Upper glume 2‘7S-3'2S mm. 
long, I’S mm. broad, broadly ovate- or elliptic-acute to subacuminate,, 
3-nerved, rough on the keel in the upper half, hyaline on the margins, 
green and shining, or suSused with purple. Lowest lemma 2-2-5 mm. 
long, 2 mm. wide, always shorter than the glumes, slightly curved on 
the back, oblong-obtuse or elliptic-obtuse, S-nerved, hyaline at the tip 
and narrowly so along the margins, covered all over the dorsal surface 
with a thick felt of white or pale golden hairs pointing forward, ciliate 
on the keel almost to the tip ; hairs when wet widely spreading. Wool 
absent or more usually consisting of a few longish hairs. Rhachilla 
pilose. Anthers 0-75-1 mm. long. Lodicules 2, unequally 2-lobed. 
Palea 3-5 mm. long, 0-8 mm. wide, elliptic-oblong in shape, keels covered 
with long white hairs, diminishing in length towards the tip. 

Sikkim; Do'nkia Pass, 6,000 m., 9 September 1 849, J. D. Hooker 
(Type). ' 

C hu gy a : 5,000 m., 1912, Rohmoo Lepcha 300. 

Momay Sandung, Laehung Valley, 5,500 m., 19 August 1892 
Gammie 914. " ’ 

This is one of the few species in this area with the glumes longer 
than the lowest lemma. The lemmas have a dense covering of pale 
golden hairs on the dorsal surface. Found at extremely high altitudes 


44. Poa koelzii Bor, in Kew Bull. 1948, 139 (1948). 

A perennial grass, forming very thick, dense tufts. Culm to 
10 cm# tall (including the inflorGScencc), smooth and glabrous tcrct© 
glaucous or not, clothed at the base with the remains of the bas“s of 
old sheaths. Leal-blades up to 2 cm. long, 1-5 mm. broad, rather rio-id 
plicate, many-nerved below, glaucous or glaucous-green in colour’ 
scabnd on both surfaces and on the margins, linear, tapering abruutlv 
to the stout scabrid tip. Leal-sheaths smooth and glabrous tight the 
lower remaining at the base for a long time. Ligule a rounded 
whitish membrane up to 3 mm. long. ’ 

Inikrescewe a very contracted panicle, never more than 2 '5 cm, lone 
by 1-5 cm. wide, often only 5 mm. long by 4 mm. wide, branches 
erect, appressed, rarely spreading, very short and sparsely branched, 
carrying few spikelets, scabrid. Spikelets 4-5-5-6 mm. lone lanceolate 
elliptic in shape 2-S-flowered, suffused with purple or grel’n, seS^n’ 
short scabnd pedicels Lower glume 2-25-2-5 mm. lonj, 1-5 mm. \^de. 
lanceolate-oblong-acute, 3-nerved, smooth and glabrous, except for the 
upper half of the keel which is scabrid. pale green or green with 
purple margins, very narrowly or not hyaline on the margins slight y 
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curved on the bacL Upper glume 2^1 mm, long, 2 mm. wide, 
broadly, elliptic-acute, ovaie-eliiptic-acute or broadly oblong-acute In 
■shape wlien flattened, 3-nerved, green or green"' suffused with purple, 
slightly curved, on the back, 'scabiid on the upper half of ' the , keel, 
otherwise smooth and glabrous, not hyaline on the margins, /Lemma 
3“5 mm. long, 2 mm. wide, elliptic-oblong-obtuse in shape when flat- 
tened, indistinctly S-iierved, ciliate on the lateral nerves and ' on the 
keel, densely hairy over the dorsal surface in the lower half, with a band 
of purple below the hyaline tip, or green all over with a yellowish band 
below the hyaline tip, scabrid on the upper third of the keel. Wool 
present at the base of the lowest lemma and sparse or absent above. 
JUtacAzlla smooth md glabrous, produced and carrying a rudimentary 
floret. linear, 1*25-1*S mm. long. Palea shorter than the 

lemma/ ciiiate in the lower half, scabrid above. 

I n d . Or : Kashmir, Tsakzhun Tso, Ladak, 5,000 ra. , 20 July 1931, 
Walter Koeh 2385 (Type); Tso Kyung, Rnpshu, 5,500 ni., 
11 July 1931, Waller Koelz 2274. 

A high altitude plant growing in the driest of habitats. It resembles 
P. litwinowiana Ovcz. to some extent (they are both glaucous), but 
difiers in the semipilose palea and the small anthers. 

45. Poa tibetica Munro ex Duthie, Gjass. N.W. India, 41 (1883). 

P. iianshanica (Regel) Hack, in Pedtsch., Flor. Pam., 209 (1903). 


A tall, stout, perennial, stoloniferous grass, clothed at the base with 
the remains of short, dark or pale brown sheaths, often disintegrating 
into thread-like fibres. Culms erect or slightly geniculate at the base, 



Fig. 34. Poa tibetica Munro, x 10 


terete, shining, smooth and glabrous, up to SO cm, tall, 2-noded' at 'the 
base j'rnodes;:^^ and glabrous, covered by the stem-sheaths. Leai- 
blades two to the culm, shorter than their sheaths,- blades linear tapering 
to a very stout point, basal up to 20 cm. long, but the upper much 
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shoiter,. scarcely 7' ciii./Ioiig:r:iisually rolled or plicate, often flat, glabrous, 
.very scabrid on the,, margins, especially towards .the tip, scabrid on the 
upper' surface, smooth: below., conspicuously nerved, especially the midrib, 
not marke.dly .contracted at the base..' S/ieai/is B,t the base very loose, 
persistent, striate, glabrous,. slipping fro.m, the culm; those on the culm 
-2, in number, tight, smooth and glabrous, ''longer than their blades, 
striate. Ligules not more than4-S mm. long, lacerate. 

Jn-Uorescence a panicle of closely crowded spikelets.,, contracted,; often 
spiciform, occasionally interrupted; axis smooth and glabrous, lowest 
branches 2- to 4-nate, sometimes only 1 branch arising far below the main 
portion of the panicle and carrying, after branching, a few spikelets, un- 
equal in length where several arise at a node, erect, smooth and glabrous; 
pedicels very short, except those of spikelets terminating a branchletj 
usually glabrous but occasionally rough. Spikelets oblong-elliptic- 
acute in shape, up to 7 mm. long, pale pinkish-yellow in colour, or 
greenish, variously washed with deeper or paler shades of purple, 
crowded, erect, 3-4-flowered. Loiver glume 3*5~4’5 mm. long, 1*5-2 mm. 
wide, elliptic-acute or laneeolate-acute in shape when flattened, 
curved on the back, conspicuously or faintly 3-nerved, smooth and 
glabrous apart fromthe rough upper half of the keel, hardly hyaline on 
the margins, more or less suffused with purple. Upper glume 3*75-S*5 mm. 
long, 2-2*25 mm. wide, strongly 3-nerved, curved on the back, long 
ciliate on the margins in the lower quarter, smooth and glabrous 
on the dorsal surface below, scabrid in the upper half of the keel, often 
faintly toothed or lacerate on the margins in the upper third, minutely 
scabrid on the dorsal surface in the upper third, often more or less 
suffused with purple. Lemma 4-5-25 mm. long, 2-2*5 mm. broad, 
oblong-acute or elliptic-acute in shape, slightly curved on the back 
in profile, obscurely 5-nerved, long silky hairy in the lower half of 
the keel, coarsely scabrid above, silky hairy on the marginal 
nerves in the lower quarter, minutely asperiilous all over the 
dorsarsurface, often purplish above. Wool absent. Rhachilla smooth 
or very minutely hairy. Anthers ZU2S mm. long, often mottled with 
purple. 3*5 mm, long, 0*75 mm. wide, oblong-elliptic in shape; 

lower half of the keels with rather thin prickles, upper with teeth. 

Tibet; Plains of Tibet, 5,000 m., Strackey & Winterbotiom (Type) ; 
Ascent to Lanak Pass, 13 September 1847, 71 Tkomsou; Bald, 
Grassy Plaid, 12 September 1847, T, Thomsoiii Shekar, 4,800 m., 
8 July 1924, 199; 

Ind. Or; Lahul, Jispa, 3,400 m., 27 June 1941, /V, L. Bor 16913 ; 
Kenlung, 5,000 m., 21 July 1941, N, L, Bor 15441. 

A stout grass with very pale spikelets, growing at high altitudes on 
open grassy slopes. The upper glumes are long ciliate in the lower 
quarter which is a distinguishing character. 

var. aristiiiata Hook. f. 

A single inflorescence with the peduncle enclosed In a sheath, 
collected by J. D. Hooker on sandy dunes in Tj bet, north of Sikkim, is 
the basis of this variety. The species represented is certainly P. iibetica, 
Munro, and the glumes of the spikelets are very acuminate, almost 
aristate. The impression one gets 'is that the inflorescence is not quite 
normak 
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XI V. ■ Bulbosae 

' ' 46.' Poa glabrilora Roshev., in Acta.' Inst B.ot Acad. Sc. U.R.S.S. 
ser. 1,2, 97 (1934) ;et in Komarov, Flor, U.S.S.R., 2,- 376 (1934). 

A very slender grass with a bulbons base. Culms tip to 16 cm. tall, 
terete, very slender, smooth and glabrous, clothed at the base with old 
scarious sheaths, long»exserted from the topmost sheath. LeaMlades 
lip to 2 cm-, long by I mm. wide, hardly contracted at the base to the 
sheath, 'seabrid on the margins and often on both surfaces, linear, taper-, 
ing to a stout point, the lower flat, the upper plicate and pointing up^ 
wards. except the lowest, rather tight, smooth and glabrous. 

Ligtile 1*5-2 mm. long, pointed-triangular in shape. 



Fig, 35. Poa Roshev., X 20 


Iniiorescence a very strict panicle, not more than 5 mm. wide by 
2 cm. long. At the lowest node of the panicle, i.e. at the top of the stem 
is an oblique lipped cup the uppermost lip of which is prolonged into a 
beak in varying degree, in some it is merely a point, in others it reaches 
a length of 3 mm. At each succeeding node this cup is found usually 
with the lip prolonged into a short point. smooth and glabrous ; 

branches at the lowest node 1 or 2, smooth and glabrous and when 
rebranched with a small cup at the point of bifurcation, not more than 
1-1'5 cm. long, erect. Spiketeis 3~4-flowered, 3*5-4 mm. long, ovate- 
elliptic in shape, on short, smooth and glabrous pedicels. Lower glume 
pale, translucent, 2*25 mm. long, 1*4 mm. wide, elliptic-acute in shape 
when flattened, glabrous, 1-nerved, scabrid on the keel, scarioits-hyaline. 
Upper glume pale, transMcent, 2*5 mm. long, 2 mm. wide, broadly 
elliptic-acute when flattened, 3-nerved, glabrous, scabrid on the keel, 
scarlous-hyaline. Lemma 2*5 mm, long, 1*5 mm. , wide, oblong-obtuse 
'when flattened, slightly curved on the back, faintly S-nerved, broadly 
hyaline at , the tip and along the margins, suffused with purple, absolutely 
devoid of cilia and hairs of any kind. Wool absent. Rhackilia joints 
short, smooth and glabrous. Anthers Q'%--1 mm. long. Paka elliptic- 
oblong, shorter than the lemma, scabrid on the keels. 

I n d. Or: Lahul, S'erchu-Kyelang, 4,600 m.., 1 July 1941, M.L. Bor 
15129 ; Ladakh, Zanskar, 2 June 1848, Hook. I ei Tkoms. 

A very pretty slender grass with many tufted stems swollen at the 
base. The inflorescence is very dense, the spikelets ovate with often 
curiously transparent glumes. 

7 
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47> Pm bactrtana Roshev., in Not., Syst. Herb. Hort Petrop. 4, 
93 (1923> . 

■■ V' AM'I, perennial grass with- fibrous roots;' ■ Culms 35-90 xm*, 

tall with markedly' bnlbous" bases, ■very-shortly'decnmbent’Qrmot^a ' 

‘straight, smooth and glabrous, leafy. LeafMades up to 17 ' cm* long^ 
1-3 mm', wide, narrowly'' linear, long-acuminate, scabrid on the margins 
and on both' surfaces, especially: below and near the rather stout tip', , flat 
or the lower folded and twisted. Cuhndeaf-sheaihs rather tight, smooth 
and glabrous, the;lower inflated, shining,'pale yellow, very smooth and 
glabrous, short. Ligule 2-3 mm. longr' •membranous, rounded at the 
top, rather scabrid on the outer surface. 


Fig. 36. Roa bactriana Roshev., k 10 

Inflorescence a very dense, many-spiculate panicle, 10 cm. or more 
long and narrowly pyramidal, sometimes interrupted; peduncle long- 
exserted from the uppermost leaf-sheaths, axis angled, smooth and 
glabrous; branches 2-3 at each node, ascending, bare for a short 
distance, then rebranching and carrying numerous spikelets on short 
scabrid pedicels. ovate or ovate«oblong,4-5 mm. long, 2-3 mm. 

broad, 3-4-flowered, whitish green or pale violet Lower glimte 

2- 2*25 mm. long, 0*8 mm. wide, lanceolate-acuminate or acute when 

flattened, l«nerved, slightly curved on the back, rather transparent 
almost to the nerve, smooth and glabrous, except for the scabrid upper 
part of- the keel. Upper 2'25-2*5 mm. long, 1*4 mm. wide, 

slightly curved on the back, broadly elliptic-acute when flattened, 

3- nerved, hyaline up to the lateral nerves, smooth and glabrous, scabrid 

on the upper half of the keel, 2*25-2*5 mm. long, 1*4 mm. 

wide, oblong-obtuse in shape when flattened, very obscurely S-nerved, 
quite glabrous, minutely scabrid on the upper half of the keel; upper 
third hyaline as also a narrow band on the margins. Wool completely 
absent WimkiUa smooth and glabrous, AniJiers 3, 1*5 mm. long, 
yellow. Faiea a little shorter than the lemma, oblong-elliptic in shape, 
scabrid on the keels and markedly punctate between the keels. 

Ind. Or : 'Lahul,Gondla-Kyelangt3,400 m., 5 June 1941, N. L.Bor 
14659. 

This specimen matches sheets named by Rc^hevitz himself. There 
'is, no .wool .at the base of the lemmas'and the panicles are very narrow. 
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■: .m. ;pm Steiid., Syn. PI. Glum. 256 (1854). 

■ : A caespitose perennial wit^ fibrous roots.. Culms erect and some- 
what decumbent at the base, distinctlj’ swollen at the base and covered 
with the remains of old leaf-sheaths. ■' Leaf-blades of both basal and' 
ciilm»sheaths similar, up to 6 cm. long, 1’5.~2 mm. wide, folded or twisted' 
almost filiform, scabrid ondhe margins and at the stout tip, linear, 
tapering suddenly to the point, scabrid on the upper, smooth on the 
lower surface. Basal sheaths with wide hyaline margins which are- 
carried up into the ligule, very loose, rather thick, pale yellow, shining; 
culm-sheaths rather tight, not slipping from the stem. Ligule mem- 
branous, whitish, up to 4 mm. long, pointed ; those of the basal sheaths 
similar. ■ 



37. Poa nmika x 10 


IniUrescmce a rather dense panicle, oblong or elliptic hi shape, up 
to 8 cm* long, 4 cm. broad; lower branches binate to 4-nate, scabe- 
riilous, fiexiious, ascending, rebranching and carrying spikelets seated 
on short, scabrid pedicels. Shfhe/e/s oblong-elliptic in shape, 7-8 mm. 
long, mostly 7-flowered, with widely spreading florets at anthesis.^ 
Lamer glume 3-4 mm. long, 1*5 mm. wide, ■ elliptic-acute in shape,' 
slightly curved on the back in the lower hall, broadly : hyaline - on the 
margins, smooth and glabrous, except for the upper half of the keel 
which is scabrid, 3-nerved. Upper glume inmAong^ 2 mm. wide, 
broadly elliptic-acute or acuminate in shape when flattened, 3-nerved, 
broadly h 3 'aline on the margins, slightly curved on the back, scabrid on 
the upper half of the keel, otherwise smooth and glabrous. Lemma 
4-5-5 mm. long, 2 mm. wide, 5-nerved (the intermediate very incon- 
spicuous)^ oblong-obtuse in shape, broadly hyaline at the tip and on the 
upper half of the margin, narrowly hyaline below, very thickly ciliate 
on the lower half of the keel and on the lateral nerves in the lower 
halves, usually distinctly scabrid on the dorsal surface above and 
between the lateral nerves and the margin, glandular-punctate all over 
the dorsal surface. Wool eibsent or at most a hair or two. Rhachilla 
slightly bristly. ' Anthers' 2 mm. long.: Falea 3*5 mm., long,;'’eUiptlc- 
oblong in shape, armed on the keels with tather..long spines, ■ 
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Ind. Or: Quetta, Duihie 8735;. Balucliistau, Killa Abdulla, 
10 April 1888, Dutkie 8735. . 

Shebo, April 1891, G?/. 

West Himalaya, 

, A yery common grass in the drier parts of northwest India, in fact, 
it is one of the, commonest grasses in that p,art of the w.orld and in 
Afghanistan. It grows ’in dense tufts and it is not decumbent or pros- 
trate at the base to any, extent. The inflorescence is very dense and the 
spikelets are usually not proliferous. There is no connecting wool 
at the base of the lemmas. 

According to Feinbrun in Kew Bull. 1940, 282 the most charac- 
teristic features of this species are the following :—(l) Ligules of 
radical leaves and tips of membranous sheaths usually enveloping the 
bulbil, produced above the tuft ; length of ligule about 2 mm. (2) Blades 
of radical leaves very narrow, convolute, densely scabrous at the 
margins and along the prominent nerves of the lower surface, ( 3 ) 
Bulbils oblong, often scarcely inflated below, densely covered by 
residues of sheaths of preceding years. (4) Tufts rather dense; culms 
generally not geniculate. 

49. Poa buibosa Linn., Sp. PI. ed. 1. 70 (1753). 

A tufted, perennial grass with fibrous roots, geniculate at the lower 
nodes. up to 50 cm. tall, clothed at the base with the scarious 

remains of old sheaths, erect, long-exserted above the topmost sheath, 
glabrous, smooth or occasionally scabrid below the panicle. Leaf-blades 

2- 8 cm. long, up to 2’5 mm. wide, often folded or twisted, more 
. usually fiat, flaccid, green, linear, abruptly contracted at the tip to 

a stout point, scabrid on the margins, smooth and glabrous on the 
surfaces or minutely scabrid, tight on the stem, looser below 

with scarious margins, striate, smooth and glabrous. Ligule a hyaline 
membrane, oblong or semi-circular, 1-3 mm. long, entire or serrate. 

Inflorescence an oblong-ovoid panicle, often one-sided, 2-9 cm, long 
(often longer), rather densely spiculate; branches in twos or threes, 
ending in pedicels 1-3 mm. long. Spikelets 4*6 mm. long, 

3- 6-flowered, almost always exhibiting proliferation in which ail parts 
increase in size, the lemmas mostly all becoming distorted andi shedding 
cilia, hair or wool. For normal spikelets: Lower glume oblong- 
lanceolate in shape, 1-nerved, curved on the scabrid keel, 2*5 mm. long. 
Upper glume similar in shape and texture to the lower glume, 3*aerveci 
Lemma oblong-lanceolate in shape, 3 mm. long, hyaline at the tip and 
along the margins, sometimes suffused with violet, 5-nerved, the lateral 
nerves faint, ciliate on the keel and on the lateral nerves or glabrous. 
Wool absent or present. A^tihers 3, 1-1*5 mm. long, Palea shorter 
than the lemma, 2“keeled, scabrid on the keels. 

I n d. Or; Lahul, Sissu, 3,500 m,, 28 July 1941, N, A, Bor 16506 : 

Kashmir, Tukht i Sulaiman, 29 May 1847, Wznierbotimn ; 

Matayan, 3,500 m. 31 July 1891, Gammie s.n. 

West Himalaya, Khushdil Khar, 1,800 m., Duthie. 

Chitral, Jambatai, 1,300 m., 6 May 1895, Harris 16820. 

All specimens collected in the Himalaya, almost without exception, 
exhibit vivipary or proliferation of the parts of the spikelets. 
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In tile. Flora of British India, Hooker lists this species 'as 
P&a h4id^}Sii hinn. YRT, eianaia StBipL This varietal . name refers to the 
scantiness or absence of connecting wool on the calins. In the section 
Buibosae Roshev®, the presence, scantiness or absence of wool is -taken 
as a diagnostic character by both Roshevitz (FIor.U.S.S^R., Vol. II) and 
by Feinbrnn (Kew Bull. 1940, 27 et seq.). Indeed Feinbrun considers 
that the plant known as poa bulbosa L. in America may be a distinct 
species since it does not possess the woolly fleece. Roshevitz adopts 
the same method in his keys to Poa^ where P. buibosa L. is separated from 
the remainder of the species in the group solely on the character of the 
presence of wool or its absence. Roshevitz will have no compromise ; 



the species with wool at the base of the lemmas go straight into 
F, bulbosa % those without wool are relegated to other species. It 
is rather difficult to decide just how much emphasis should be laid upon 
such a character as hairiness. It is true that wool at the base of the 
lemma may have some purpose in the economy of the plant, such as for 
example, as an aid in dispersion and therefore of importance, but, on the 
other band, the amount of wool can be very variable. The examination 
of a large series of European specimens Poa bulbosa at 

Kew shows that the amount of hair on keel, side nerves and callus 
is very variable and may on, occasion be entirely absent. This is parti* 
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:c;plarly vime^ pf.spikelets which show- .a tendency .to v-ivipary (prolifera- 
tion) or\are:v::acttialIy viviparous (ptcliferons). ’As : .regards the-. Indian 
specimens placed in#. ^z<5/^{?MjLi.:hy.Ho-oker.and Stapf,some have wool 
at the base of the lemma and also. cilia.. om the;..keel" and.lateral. nerves^ 
some haveyiio wool but ciliatei nerved; while others again have entirely 
glabrous lemmas. In these . specimens other ..characters, ■' such as the 
shape and size of the .-glumes .and lemmas,, the length. of the stamens, 
the.,.':width :of the leaves and, the teeth on.. the keels' of the palea are 
similar or vary only within very narrow ^Jimits* ^ ^..Their' ..geog-raphk^^^ 
distribution is uniform. I have had therefore no hesitation in placihg 
them all in Paa buIbosa lArYa: As regards the^'other species # 

Stead., P. baciriana’Rosh.QN. and P.glabriflora Roshev., I have accepted 
them as true and valid species because of the shape of the spikelets and 
in the former because in addition to the longer spikelets, of Its 
restricted distribution. They are all found in the Pamir and would be 
expected to penetrate into India. I do not propose to keep up variety 
elanata Stapf for the glabrous form of P. bidbosa Linn. 
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Citation OF Specimens 

All the specimens seen have not been cited. I have cited only the 
representative specimens, including the type. 

This may not meet with approval, but the saving of space and paper 
: is' very considerable. , 

For the geographical area comprising India and Pakistan the 
ancient name ‘ India orientalis.’ has been used, in order to avoid 
duplication.. ■ .■ ?■ - ^ ■■ i- . ‘ 
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, THE HISTORY OF INDIAN MAMMAI.OGY:, AND . 

ORNITHOLOGY 

BY ■ 

Sir Norman Kinneak, c.b. ' 

Part IL Birds 
(Conimued from VoL 50, p. 778) 

One of the earliest accounts of Indian birds was published in 1713 
as an appendix to Ray’s ‘Synopsis Avium et Piscumh The author 
was Edward Buckley a surgeon at Fort St. George^ Madras, who 
sent descriptions and drawings of twenty-tWo birds found in and 
about Fort St. George to James Petiver {1663-1718} an apothecary 
of Aidersgate, London, and a well-known botanist and entomologist. 
From those drawings Linnaeus described the Paradise Flycatcher 
Cofvus paradisi and Gmelin the Indian Pied Wagtail Motacilla maderas- 
patensis. In 1738 Eleanyar Albin brought out his illustrated work 
entitled ‘A Natural History of Birds’ and this was followed the next 
year by a supplement. Then in 1743-51 George Edwards piiblisiuxi 
‘A NaturaT History of Uncommon Birds’ and a few years later iii 
1758-64 ‘Gleanings on Natural History’. Many of the birds Bgured 
in these four works were given scientific names by Linnaeus, Gmelin, 
Latham and others and included a number of Indian species bruiight 
from the East by merchant ships. 

Reference has already been made in the prc'\ ious sect loti 10 iIm/ 
work of the earlier French travelling naturalists, and it only remains 
to add a few further remarks. In 1774 Louis XA' of France fitted 
out an exploring expedition to visit China and other countries on (Ik- 
way, and Pierre Sonnerat was appointed naturalist. Tiie shii^ readied 
India in the end of 1774 or early in 1775 and called first at Mahe on tlie 
Malabar coast and secondly at Pondicherry on the coast of CoromaiKktl. 
At each of these places a short stay was made and Sonnerat colIecAed 
some specimens, which after the return of the expedition to Francnt 
he described in his book ‘Voyage aux Indes Orientales’ (1782). He 
did not however give scientific names to these birds ; that was done 
later by Scopoii, Gmelin and Latham. 

On March 28tli, 1S34 Adolphe Delessert set out on Ins travels 
in the East and by August loth had reached Pondicherry. From 
there he went further eastward returning some lime later and w.enl 
to Calcutta, where he remained from July to November X837. In 
his account of his travels, ‘Souveniers d’lm Voyage dans L’Indes' 
(1843), he makes no mention of going to Bhutan although he brought 
home from there three birds ; the Blackrumped Magpie, Plea- holta- 
nensis, Stripethroated Siva, Muscicapa variegafa ( — Siva slrigula) and 
the Whitethroated Spinetailed Swift, Hirundaptis nudipes. From 
Calcutta Delessert went to the Nilgiris, where he met Jerdon in iS^g, 
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and showed him a new babbler which Jerdon described in his Catalogue 

Cmteropus delessertL Delessert also obtained several other birds, 
which he thoiight were new, but all of them had alread}- been described 
by jerdon. 

In 1752 John Gideon Loten w^as appointed Governor of Ceylon, 
an office he held for five years, and afterwards was Governor of java 
till he retired in 1759 and settled in London. He was interested in 
natural history, and while in Ceylon he employed a Burgher nanied 
de Bevere to paint birds. These drawings he brought home and lent 
some to Thomas Pennant, who had them reproduced in Tndian 
Zoology’ (1769) and Forster’s Tndische Zoologie’ {1781). He also 
allowed Peter Brown to figure fifteen in his 'New Illustrations of 
Zoologie’ and gave Sydney Parkinson permission to make copies of 
his whole collection for Sloane and Banks. These drawings and des- 
criptions by the different authors may be considered the beginnings 
of Ceylon ornithology. 

Dr. John Latham commenced in 1781 his 'General Synopsis of 
Birds’ in which he brought together the descriptions of all the known 
birds, but it was not till 1790 in his 'India Ornifhologicus’ that he gave 
scientific names to the birds. When this remarkable man w^as eighty- 
one years of age, in 1821, he began publishing ‘A General History 
of Birds’ a work in eleven volumes which w’as not completed till 
1828, and though it has been much criticised there is no doubt the 
work w^as of great value to ornithologists of the period. In the latter 
part of the eighteenth century taxidermy was still in its infancy and 
instead of making a collection of stuffed birds it was the custom in 
India to employ a native artist to make paintings of birds. Many 
collections of such paintings were made and some became famous 
because Latham saw them and described the birds in his works. 
Among these collections was that made by Lady Impey, the w^ife of 
the Chief Justice of Bengal in the time of Warren Hastings, and 
there w^as another, made by a later Chief Justice, Sir John Anstruther. 
The collection of Lord Mountmorris included both African and Indian 
birds, but by far the largest was- the one made by Major-General 
Hardwick chiefly in the 'Upper Provinces of Hindustan’. Latham, 
however, did not have the opportunity of examining any of Dr. 
Buchanan’s drawings which Wi^ere referred to under the section oji 
Mammals (Vol. 50, p. 766). Hardwick, in addition to employing a 
native artist to paint birds also had a shikari to shoot and preserve 
specimens. Once he made a trip, accompanied by a Mr,. Hunter, to 
Sirinagar above Hardwar and it was on this occasion that he obtained 
the Whitecrested Laughing Thrush he described as Cormis leucolo- 
pirns. Shortly after this excursion which took place in 1796, he 
persuaded Lieut. Counsel to collect birds for him at Almora, Among 
the specimens thus obtained were the Cheer Pheasant Phasiamis 
wallichii\ the Koklas Pheasatit P. purcrasia and the Jays Garrulus 
gularis and vigorsii { — G, lanceolatus) and G. ornatus (=:G. hispecu-- 
laris) ^ With the help of Dr. Wallich, wdio was in Nepal making a 
botanical collection, Hardwick received from the Hon . Edward 
Gardner the first examples of the blood pheasant, the female of which 
he originally considered was a separate species and described it under 
the mmt Phaskimfs gardnerL 
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When Hardwick went home in 1802 he look with him 

ah l:iis drawings and note books and, on his return to India in ;£8o6. 
iie le:ft his mammal and bird drawings in England but took with him 
his note books and drawings of insects, intending to work at them 
on the w^oyageh Unfo the ship he was on roundered when six 

days mit from Plymouth ^ he lost everything. Five years later 

he was home again and this time handed over his bird drawings to 
Dr. Latham to use and, after he had finally retired and was living 
in London, he arranged with Dr. J. E* Gray to publish a folio work 
of plates entitled ‘Illustrations of Indian Zoology’ (1830-34). No 
letterpress was ever X)ublished and the plates were principally of 
birds, though there were also a number ‘of mammals, ifish and reptiles. 

Before the first number of this book was issued John Gouk! the 
taxidermist in charge of . the museum of the Zoological Society, 
acquired a small collection of bird skins from the Himalayas; the 
exact locality from which they came is a matter o! dispute. Most 
of the birds were new and Mrs. Gould made drawings of them, which 
w^ere exhibited wdien the birds were described by X. A. Vigors at 
meetings of the Zoological Society. Ultimately the drawings went 
published in a single folio volume with letterpress by John Gould. 
Ail the birds figured in this work were not from tlie collection Gould 
had received; one came from the Museum at York, another — the 
Maroon Oriole— was lent by the museum in Liverpool and came from 
Nepal, and two or three, including the Ibisbill, were lent by J)r. 
Struthers of Glasgow. * 

About the same time as Gould got his birds, Captain Janies 
Franklin of the ist Bengal Cavalry— an authority on geology— under- 
took a journey through the Central Provinces to study the rocks of 
the Vindhyan hills. Before starting he arranged to colhxd' birds for 
the Asiatic Society and by the time he had reached Benarc^s had 
secured forty specimens; and when he finished his journey at Saugor 
he had obtained one hundred and sixty more as well as making paint- 
ings of all of them. 

After Franklin had described the collection the Asiatic Society 
decided to present the specimens to the Zoological vSociety and accord- 
ingly the skins, paintings and Franklin’s notes were sent home to 
that Society and exhibited at a meeting. The Asiatic Society had 
stipulated that the paintings and notes should Ije returned to them, 
but whether they arc still in existence is not known. 

Captain W. H. Sykes, of the Bombay Army, had, for some years, 
been engaged in compiling a ‘Statistical Account of the Dukluin’ and 
at the same time made a (oliection of birds which he took home and 
presented to the Company’s Museum in 1831. In the Proceeding's 
of the Zoological Society for 1832 he published ‘A Catalogue of Birds 
of the Raptorial and Incessorlal orders (systematicallv arranged) 
■observed in the Dukhun.’ 

■ The following year Lieut. S. R. Tickell, an oflicer of the 1st Native 
Infantry in civil employ on the S-W.~ Frontier of Bengal, sent to 
the Asiatic Society for publication ‘A List of Birds collected in the 
'jungles- of Barabhum and Dhalbhum’. After serving for some time 
in Bihar, Tickell was transferred to Tenasserim where he made 
some important discoveries. While st^ll in Bimgal he paid a visit 
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to Darjeeliiig and did some collecting there but never published any 
already mentioned under the Mammals (VoL 50, p. 766), 
his MSS account of Indian Mammals and Birds is in the library of 
the Zoological Society and contains good notes on the habits of birds 
in niany localities in Bihar and Orissa, Darjeeling and Tenasserim* 

I hree years later a young' Scotch doctor, who had been appointed 
to the Madras Establishment, ari'ived in India and in course of time 
was to become the authority on Indian Birds. This was T. C. Jerdon 
and after serving his short training in Madras he was sent to Gan jam 
and from there went to join his regiment at Tellicherry. A year or 
two later the regiment moved to Jalna in the Deccan and on reaching 
that station he sent the collection of birds he had made to Sir William 
Jardine in Scotland asking him to check his identification, but owing 
to the long sea voyage and the ravages of moths the sldns had to 
be destroyed when they reached Scotland. Nevertheless Jerdon 
decided to publish the account of his collections' and rely on his own 
identilications. This paper w^as his well-known ‘Catalogue of tfie 
Birds of the Indian Peninsula* which appeared m the Madras jotirnal 
of Literatiire and Science between 1839-41 followed by two supplements 
in 1845-46 wdiich brought the total recorded in his catalogue up to 
420 species wdiich, compared with the 236 in Sykes’s list and 
Franklin’s 156 gives an indication of how the knowledge of Indian birds 
was increasing. After completing his catalogue, Jerdon began on 
another work ‘Illustrations of Indian Ornithology’ with descriptive 
letterpress, which was completed in 1846. 

As already mentioned, Gould was the first to make known birds 
from the Himalayas and from time to time he made additions to his 
original list, but it is to Brian Hodgson that we really owe our know- 
ledge of the birds of that great chain of mountains. Hodgson first 
went to Nepal in 1820 and soon became interested in mammals and 
birds, but it was not till 1829 that he seriously took up ornithology 
and in that year sent to the Gleaning-s in Science the description of 
a new hornbill Bnceros nepalensis , Thereafter he produced a steady 
stream of papers till he left Nepal in 1844. When he returned to live 
at Darjeeling in 1845 lie still continued to take an interest in orni- 
thology, but only published five papers before leaving India for good 
in 1858. Owing to restrictions imposed on Europeans in Nepal, 
Hodgson had to confine his observations* to the great valley and to 
rely on his native collectors to obtain specimens outside the limits 
of the valley. These men he sent right up to the snow line and on one 
or two occasions into Tibet, but that was principally to get mammals. 
Where actually the collectors went we do not know since Hodgson 
mentions few localities beyond the valley of Nepal. 

Hodgson started ornithology with few books and no one to help 
him, and indeed, he was very isolated at Katmandu. All the specimens 
he obtained himself or were brought in by his men were carefully 
measured, weighed and minute descriptions taken of each or at least 
the first four or five. Many of the notes he recorded on the habits of 
different birds are not always very reliable since they'w^ere often not his 
own but what his men told him. Hodgson’s coilection contained a 
wonderful series of some species, but unfortunately his collectors were 
never taught to make good skins and the label! iiig was at fault, 
usualiy a, strip. ‘of . native paper with a ■ number- on it and some ''notes 
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in the vernacular. Besides employing ..several skinners he iiad at 
least one artist, who made careful sketches of all the soft parts of 
the specimens as well as at least one complete drawing of each species. 
Hodgson was the first to write on bird migTation in India and his 
paper ‘On the migTation of the Natatores and Grallatores as observed 
at Katmandu' {Asiatic Researches, 1833) shows that he was a close 
observer. He was also the first to draw attention to the altitudinal 
distribution of species in his paper on the ‘Physical Geography of the 
Himalaya’ (Journal Asiatic Society of Bengal, XVIII, 1849), a paper 
which is often overlooked, though six years later F. Moore gave 
a summary of it in the Proceedings of the Zoological Society, 

During the first Afghan war Captain T. Hotton made a small 
colieetion of birds in Southern Afghanistan and recorded it, with Blyth’s 
assistance, in ‘Rough Notes on the Zoology of Candahar and Neigh- 
bouring Districts’ {Journal Asiatic Society 0/ Bengal, 1845). Both 
Hutton and Blyth were, however, unaware that Dr. Griffith had also 
collected birds during the same campaign and that his travels had 
been over a much wider area, including Cabul and Kafiristan, and 
even as far west as Bamian. This collection was sent home to the 
Company’s Museum in Leadenhall Street, but nothing was done 'with 
it until the catalogue of that Museum was published in 1854-58 where 
some of the specimens were listed. Whistler, however, recorded all 
Griffith’s birds in his ‘Materials for the Ornithology of Afghanistaii’ 
Joum., B,N,H.S,, Vols. 44-45 (1944-45). Horsfield and Moore in the 
catalogue above referred to made several mistakes over Griffith’s speci- 
mens, recording skins he obtained in Assam as coming from Afghanis- 
tan. These Assam birds of Griffith, were obtained after be had left 
Drs. Wallich and McClelland when they had . finished investigating the 
conditions under which the tea plant grew in the Khasia Hills. Thc^ 
collection McClelland made in these hills was w'orked out by himself. 
He then sent his paper to Horsfield with the request that he .should 
read it through and arrange for its publication in the Proceedings 
of the Zoological Society^ where it appeared in 1840. 

Two years previously Capt. Pemberton had been sent by the Govern- 
ment on a mission to Bhutan. He was accompanied by Dr. GriiUtl! 
as medical officer and botanist, another officer and a taxidermist and 
a collection of nearly 500 bird skins belonging to ia6 species were 
obtained. Most of tiie specimens were sent to India House, only a few 
going to the Asiatic Society. No paper was written on this collection 
but the most interesting birds were, however, recorded in Ludlow’s 
‘Birds of Bhutan’ (Ibis, ^ 937 ) 

In 1849 Gould commenced another large folio work the ‘Birds of 
Asia’ but he died before it was completed and Dr. Bowdler Sharpe 
was responsible for the seventh volume which came out in 1883. The 
plates were very good and there is much of interest in the letterpress 
about the localities of some of the earlier specimens he described and 
as to who collected them. He mentions a Captain W. E. Boyes^ot 
the 6th Cavalry, who made a considerable collection in the llimalayks, 
United Provinces and Rajputana and kept careful notes. Boyes died 
in 1854 and his collection was sold by auction, the greater part of it 
was bought by Dr. Wilson and given to the Philadelphia Museum, 
but a good many skins were secured by Sir WiIJiam Jardine and 
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li, Strickland. Gould gives further particulars about the birds 
obtained by. Lord Gifford in Kashmir, "where he went' in 1846 with 
his younger brother then Lord Arthur Hay, who afterwards .became ' j 

the well-known ornitholog-ist the Marquis of Tweed ale. It has never 
been possible to discover whether other specimens than those mentioned 
bv Goiiki were obtained by these two brothers, and certainly none of 
their note books are now in existence. 

Edward Blytli came out to Calcutta in 1841 to take charge of the 
Asiat,ic , Society’s Museum which he built up in a few years to have 
the best, collection of birds outside Europe or North America. He 
established systematic ornithology in India on a sound basis but had : 

little opportunity for field work, though he was a good observer as 
can he seen by the Hist of Birds observed in the vicinity of Calcutta’ 

(.Im/.. Mag. Nat. Hist.y 1843) which he wrote a. few years after his ^ 

arrival. , 

In a later number of the same journal some of Blyth’s identifica- 5 

lions were queried by H. E. Strickland who afterwards- published in ; 

the Annals a translation of a little-known paper ‘The Birds of Calcutta’ 
by C. J. Sundeval a Swede, who had spent a few months in Calcutta 
in 1825. Soon Blyth was in correspondence with men interested in 
^ birds all over the Company’s territories and at the monthly meetings 
of the Society was wont to discourse on the birds they sent him. 

Sometimes he read a paper reviewing a group or a family but as 
there was frequently a delay in publishing these papers he adopted 
the unfortunate custom of publishing and distributing them privately, 
whicli has led to confusion in nomenclature. In the course of time 
Blyth wrote a number of these revisions with the intention of publish- 
ing a book and in 1855 an advertisement appeared in the press to 
the effect that the first number of a serial work on ornithology by 
Blyth was to be published shortly by Messrs. Thacker, Spink & Co., 
but nothing further was heard of the proposed work. Blyth gave 
great assistance to Jerdon, who frequently refers to him in the supple- ^ 

ment to his catalogue as well as in his book. He also was in corres- 
pondence with Kelaart when preparing his ‘Prodromus Faunae 
Zeylaniae’ which originally that ornithologist had arranged to write 
with E. L. Layard. For some unknown reason he dropped Lay ard and i 

the birds in the book were given as a mere list. This was unfortunate 
as Layard was a very fine ornithologist, who spent a number of years 
in Ceylon, and wrote ‘Notes on the Ornithology of Ceylon’ {Ann. 

Mag. Nat. Hist., 1853-54). For sometime Blyth had been engaged 
in preparing a catalogue of birds in the Society’s collection, but tliougli 
it was completed in 1849 the volume did not appear till 1B52 owing 
to the fact that Blyth kept adding one appendix after another. The 
‘Catalogue of Birds in the Collection of the East India Company L 
two volumes, of which appeared in 1854 and 1858 was never completed 
fis the museum -was closed, shortly after the British Government took 
over the East India Gompany. I 

Jerdon and Blyth were great friends but the same cannot be 
said of Hodgson and Blyth. From letters and other sources it is 
evident that Hodgson resented Bl^ffh’s editing of the communications 
he sent for publication in the Society’s journal and furthermore Blyth 
was always so very over-worked that he sometimes delayed or mislaid 
Hodgson’s papers, which naturally caused annoyance. 
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Soon after tile mutiny Jerdon . went ' on sick leave to Darjeelinj^' 
and,, then later, Avas .posted to. , Burma, .. 'On his way through Calcutta 
he saw the Viceroy, Lord Ganniiig, and put before him a scheme for 
a series o!: manuals on the vertebrates of India. When he had oniv 
been a short time in Burma he was recalled and placed on spe(!iaj 
duty to write the manuals. The first to be published was the *Mammats 
of India^ and in 1862 the first volume of the birds came out followrd 
by the second volume in two parts in the following* year. 

Jerdon’s ‘Birds of India’ was for years the standard work o!i 
that country. ‘ The area it dealt with was limited to India proper, 
that is from the Himalayas to Cape Gomoriii and from the Indus to 
the Teesta and Brahmaputra in the east. Though Assam, Burma 
and Ceylon were not included, Jerdon frequently refers to spedes found 
in these countries. As Hume and Blyth have pointed out Jerdonfs 
descriptions w^ere sometimes inadequate, but his notes on habits havo 
made the work a classic amongst Indian bird book's. After he had 
finished the second volume, Jerdon started on tlie ^oliimes on reptiles 
and fish but he also found time to visit Kashmir more llian oiuas as 
well as all the hill-stations in the Himalayas, the Khasia Mills aral 
other parts of Assam and made many additions to the 1,008 different 
species of birds he had given in his book. Had he lived to complete 
the ' volumes oil reptiles and fish doubtless he would have wTiUen 
an additional volume on the birds or brought out a second edition. 

Dr. Leith Adams, whose service in India is given in the previous 
section, wrote two important papers, the one in the Proc, Zool. Sue., 
1858 deals with the habits of the birds he met with in India chielB' 
in the plains, while the other wliich came out in the same journal is 
an account of the birds he observed in Kashmir and Ladak. In thih 
last paper lie gives fuller particulars of the several nenv birds he dis- 
covered and Gould described including the Orange Bullfincfi Pyryhain 
aurantiaca, the Tibet Snowfinch Mo nli/ngf/fa adamsi and the two forms 
of the Kashmir Dipper Cinclus cashmenensis and sordidns. 



ON SOME DEVELOPMENTAL STAGES OF 
CARANX KALLA CUV. & VAL.^- „ 


BY ■ 

S. Bapat, m.sc., and R. Raghu Prasad, m.sc., ph.D. 

(Central Marine Fisheries Research Station^ Mandapani Camp) 

(With a plate and four text figures) 

In a series of collections' made in the Palk Bay (ca, lat. 9^ 17^ 24" N. 
and long. 79^ 08^ 00'' E.) on the ist, 4th and 5th July 1950, 427 speci'* 
mens of Caranx kalla varying from 8.25 to 55.00 mm. in length were 
obtained and the details are given in Table 1. They were found 
moving in small schools around the large medusae belonging to the 
species Rhopilema hispidum Maas. This association was first noticed 
by Dr. Panikkar while bathing in the Palk Bay who asked us to 
pursue tlie subject with further collections which were all subsequently 
made in the evenings when the medusae were found near the shore. 


Table I 


Date 

Number of 

Diameter 

Number of 

vSize of fish 

medusae 

of bell 

fish 

(Total length) 

1-7-1950 

1 

1 260 mm. 

56 ^ 

8'SO- 18-00 mm. 

4-7-1950 

1 

i 380 mm. 

244 

8-2S-S5-OOmm. 

S-7-19S0 

2 

330 and \ 
340 mm, J 

127 

■ ' 1 

8-2S “ 53-00 mm. 

1 . . . . , . : 


These fish, when disturbed, were found to take shelter under the 
beli of the medusae. Judging from their movements, however, it may 
be mentioned that they seem to be cautious while moving about 
inside the bell, probably to avoid the stinging cells,, of the medusae. 
It is well-known that several species of carangids gather around 
floating* objects such as, pieces of wood, coconut shell, medusae, etc. 
and the principle of,, lure-line fishing is', .based on this peculiar , habit 
of carangids. 


* Puhlishfid with the porniission of the Chief Research.. Officer, .Centra! Marine 
Fisheries Reseiyrch Staiiun, Mandapam Camp,. ■ ' 
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Descriptions of representative specimens of' llu* series r:oilem.ed 
are given below. ■ Piiotog*raph i (plate) shows speesnii'nN rmigiiii?- 
<S.25 to ,55*00 mm. in lengih. Another set ol four spef'innuis ^iS.uo 
to '125,00 mm. in length were obtained irom ralinif fplioh^ 2) 
as these resemble the adults in all respects Hu*} lia\c not bt'tui^dttsc.ribcd 
here. The lengths' given in this paper are hital lengllis, i.c., from 
the tip of the snout to the end of the caudal^ fin. 

in the smallest specimen collected, H.25 inm. Ihig. 1), ifu; 
lower . jaw is slightly longer, than the. upper. Tht^ dorsal fiiih are 



not separated and have about thirty ra\’s of wliieh the lirsi ijiui* 
form the spines as;they do not show ariiciilalions, whereas stil flie 
remaining ones show signs of articulalicai arul the} heeiniie ihe s 
of the soft dorsal.fin.' The anal hn has iwenpv-iuu ni}s of wliieii 
the first tliree are simple and unarticuiate<l and gi> to i’nrm tfie spines. 
II1C caudal fn, w'ith sixteen to seventeen rays, i,*. ruumled and dis- 
linetly separate from the dorsal and anal iins. fho p{*<’U»ral fins are 
well developed^ rounded and consist of ekn'eii to iwshvc* rays. Ai 
this stage. the post-larvae have a light greenisii \'ello\\ iviTmr in ihr 
fresh condition with fine melanophores disIribuU'd unifonniy all 4)ver 
the body except the abdomen. De.vanesaii aiul Xhartidarjijaii (1942) 
have described the eggs and early stages ot i\lrd^i\ tolleeied Ironi 
the Calicut coast. Post-larvae measuring 5-H nniL in lenglli lunr 
been described by Gopinath (1946), .lie mnarkN iliai iiic\' art^ inuo 
sparent and the head and abdomen are l>ri>ad. Hr further adds: 
'Chromatophores are thick on the dorsal '"iiirfar'i' and ako on ihr 
upper half of the lateral region, llie lower jaw is longn* and no tetiJi 
could be distinguished at this stage. The fins arc iifi! dilFcrcniiatcd, 
but a total of 22 rays could be counted on the dorsal lin folcL Of ihirsf; 
the first B are simple and ail the rest show signs of arrmilalioiw Hu* 
first 8 rays become the spinous portion of ilic dorsal fin. llie anal 
fin fold has 22 rays, the first 3 being simple and iinartimihiied. 'fhe 
dorsal and anal fin folds are continuous with the base ol“ the t'aiidah 
which unlike the adult, is circular in shape ufid carries 17 rays.' flow- 
ever, the po.st-larvae measuring S.25 mm. in lengih desiwibed by us 
show the following diilerences from the mm. post-larvae describee! 
by Gopinath (1946); they are no more transparenk <!orsaI and 
anal fin folds are not continuous with the caudal and flit* dorsal fill tms 
about thirty rays. 
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Photo 1. Post-larvae and juveniles of Caranx kalla 


Photo 2. Juveniles of Caranx kalla 
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At i 1.75 mm. the spinous and the soft parts of the dorsal ha are 
separated a small notch. The third and fourth dorsal spines are 
the longest. The second dorsal and anal fins are nearly of the same 
height. The second anal spine is the strongest and is one and a 
half times the length of the first spine. The tendency of the first two 
anal spines to get separated from the rest of the fin is observed at 
this stage. Caudal fin appears more or less truncated. 

The bifurcation of the caudal fin into two lobes by means of a small 
notch is apparent in a specimen 13.50 mm. in length (Fig. 2). The 
pectorals are rounded and fan-like. The pigmentation is deeper than 
that of the previous stage. 


In a specimen 21.50 mm. in length the notch in the caudal fin has 
slightly increased but the lobes are still rounded. I'he pectoral fins 



Fig. 2. Post -larva 13.75 mm. in length. 


show signs of becoming falcate. General pigmentation of the body 
is almost similar to that of the previous stag'e except that of a small 
opercular spot, a characteristic feature of the species, appears for the 
first 'time. ■' ' ' ^ ■ 


The most striking feature in a specimen 31.00 mm. in length is the 
thickening of the lateral line just below the soft dorsal fin to form 



. Rg. 3 A specimen ineB.^Urihg' 3 1 ,00 mm. m length:- 

8 
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tlie scutes. The tlaickeiiing' is, not dearly seen in fresh specimens but 
can. be . easily made out in specimens ' stained with alizarine red. The 
teeth in both jaws are well developed and are iu' single series. A 
procumbent spine is seen, in front of the dorsal fm. The birun'-ation 
of the , caudal 'fin is .more pro,nou need add the upper lobe is slightly 
longer than the lower. The opercular spot has become more pro- 
minent, Two light grey vertical bands are seen just below tlu; first 
dorsal and above the ventral fins. Fig. 3 shows a specimen 31.00 mnn 
in , length. 

,.. .The largest specimen , in the series is a single Juvenile 55.00' nim. 
in length (Fig, 4). It almost resembles the adult in all meristlc: 



Fig4 4. A juvenile 55.00 mm. in length. 


characters except that the first dorsal fin contains seven instead iil 
eight spines. This appears to be an individual variation as the c^arller 
stages described in this paper and the adults have been observed 
to have eight spines. The procumbent spine is concealed. Tiie second 
dorsal had twenty-four rays. The caudal fin contains seventeen rays 
and has assumed the shape of that of the adult with the upper lobe 
longer than the lower. The anal fin has nineteen rays preceded by 
three spines. The pectoral fins with twenty rays are more pointed 
but yet have not taken the shape of those of the adult. About lliirty 
scutes can be counted. The opercular spot is very prominent, Tiie 
general colouration is greenish grey above and silvery below. The 
margins of the second dorsal, caudal and ana! fins are light grey, 
and the ventral fins are light yellow in colour. 

The scutes covering the lateral line make their appearance when 
the fish attains a length of about 35.00 mm. Blegvad {1944) has 
remarked that the number of scutes in Caranx kalla seems to increase 
with the total length. Our observations also show a similar trend 
of increase , in number according to length. Table O shows a com- 
parison of our observations with those of Blegvad op. cit* 
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Table II 


Present observations- 

Blegvad's observations 

-Total length 

Number of 

Total length 

Number of 

of fish (mm.) 

scutes 

of fish (mm.) 

scutes 

35 , 

1 21-22 



41. 

25-26 



, 

SO 

29 



. ' 

5S 

30 



- 

110* 

35 

■ 


118 

36-37 



— , 

320 

37-38 

120 

i' - 33 

122 

38 

— 

! ■■ ■ ■ 

125 

38-39 

125 

36 

128 

40 



130 

40 

— - 



■ — 

131 

37 

.. . V , 

' ' 

133 

39 

.... . 

— ■ 

134 

40 
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■ ‘ ^ SpecinaeBS measiaring 110 mm.- and above were obtained from Calicut. 







THE iJ SaLOE^ tree (BURSERA ■ DELPECHIANA POISSOiV; : 

An iNTRODUCTm^^ INTO THE Flora of India 

' BY '■ '■ 

Lt.-Col. R. W. Burton, i.a. (Retd.) 

(TVith a plate) 

Introduction 

A list of all the trees, shrubs and other plants intrudueed iiUo 
India from other countries through the centuries would be a long 
one, and entail considerable research. Perhaps, some day, a 
member AYill enrich the pages of our journal with such a compilation 

To .mention but a few of the specially useful exotic specie.-- 
have Up to now an established home in this country : the Orange and 
Litchi from China; the Pomelo from Japan; the Coffee from Arafhri ; 
and the Coconut Palm, which was probably, prior to its spread (oer 
the tropical world, a native of tropical America. 

Some exotic plants have proved unwelcome, among whidi Uh; 
Prickly Pear, the Lantana, the Kakki weed [Althefnanfht'yti ;m(l 

the Alligator weed (Ah/mruairthcnt philoxeroidcs), also ilia Wat!** 
Hyacinth {Eichornia crassipes) which blocks the waterways ot lM.*ngal 
and other parts of India. 

Now we have from Mexico a tree useful lo t^omnana'c \\lii»-li i.n tin* 
subject of this contribution. 

Of the genus Bur sera there has hitherto been only onr .spcidu's in 
India — Bursera serrata — a large evergreen tree growing In the Cam 
Hills, Chittagong, Chota Nagpur and Northern Circars down to the 
Godaveri, usually along streams and elsewhere. It is ver} cominun 
in the Saranda forests, in Ganjam and Ruinpa (GambUp. it Is an 
occasional tree along the AA^estern Ghats of Bombay. Tlu* irc- 
from Mexico is of a quite different disposition. 

Bursera delpecMaiia Poisson; synonymous with Bitrscm 
Vern. Afexico, Linaloe.- 

Description. A medium sized, deciduous tree growing lo 
a height of about 25 feet as to male trees, the female ircc^s !>eing 
somewhat smaller and attaining about 20 fet‘t. Some of the main 
trees can be made to produce berries — but only those which havt- hml 
grafted into them slips from the female trees: and the berri<‘s am 
found only on those branches engendered by slips, and not, on thn 
remainder of the tree — ^but the bulk of the crop is from tlm femaln 
trees^. The tree has a short trunk from which spring a nurnbnr of 
branches having numerous branchlets. The male tree has liit- longnr 
trunk and can be readily distinguished in several respects from 


^ TliiK.' seemvs. to be a sihiple case of . , graftJing ;■ die fsHps* hAing por‘i>Ais .1' 
the female tree with one or more buds. — E ds. 
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, . TREE (BtU^SERA PiiLPEGHlANA POISSON): 

the iemale tree. Bark, Dark grey, and smooth. On being* injured or 
lanced it exudes a strong-scented sap of the characteristic ‘linaloe" 
odour. If so arranged this sap will crystallize as a resin and is then 
highly inflammable. Commercial use for it may yet be evolved. Wood, No- 
logs have been available to furnish description of the wood, its pores 
and medullary rays. Growth, The trees attain a considerable age! 
Soil around the trees has a distinct odour derived from the debris of 
the tree. Unlike the tamarind of India vegetation grows beneath 
the trees and has to be thoroughly weeded out to leave the ground 
bare for collection of the ripened berries. On the Tatgimni Estate 
there can be, in February, several considerable stacks of fodder grass 
obtained from beneath and around the trees. 

Leaves, These are imparipinhate and have four pairs of leaflets 
of length 1 1 inches closely attached to the main rachis and connected 
along its length by three tapering fins graduated in size from the 
lower end. The terminal leaflet is 2 inches long, and all the leaflets, 
are oblong with serrated edges. The leaves of the female tree tend, 
to be larger, and some few are as much as seven inches long. 

Foliage, The tree is markedly deciduous. In the cold weather, 
from mid-November onwards, the trees become wholly bare of leaves 
and have a ‘dead’ appearance. They commence to come into leaf 
about early or mid-March, and are in full leaf by early April, but 
iifter a deficient north-east monsoon (as in 1951) the tree may not 
begin to come into leaf until the first week of May. The foliage is- 
darkisli green. Berries, With the new leaves the femeile trees bear 
flowers, as‘ also do the grafted-on portions of the male trees, and 
when these are ‘set’ the berries are formed, (Plate, photo 2). These 
are about the size of, or a little larger than a pea, and are dark 
green in colour, turning a reddish brown as they mature and fall off. 
It was formerly from the outer covering husk only of the dry berries 
tliat the linaloe oil was obtained, but the oil may be also obtained 
from, the green berries by steam distillation, and perhaps from the 
leaves too! Oil, This theoretically amounts to about 14 per cent 
of the weigflit of the material treated, but the percentage varies con- 
siderably below that upper figure according to the care and experienced 
management in the gathering of the husks and berries, and their after 
treatment. 

Introduction of the Tree into India 

Seeds (berries) of the trees were obtained from Mexico around the 
year 1912 by Mr. Patrick Anderson and his companion Mr. G. N. 
Humphries, F.R.G.S., London. The journey into the interior of Mexico- 
where the tree grows in a wild state, : was undertaken In 191T. 
Travelling into the interior was no easy task. The journey had tov 
be done on mule-back and kit reduced to the capacity of an ordinary 
nose-bag. The country was exceedingly wild and arid, the biish 
thorny and containing cacti of many kinds, of which some developed 
Into huge plants. A cactus* of this tall growth is to be seen at the 
present time (1951) in the Lai Bagh Park at Bangalore. Such formed 
the ■ forest" scenery. 

A grove of trees bearing seed was found, the berries collected in sacks 
and sealed at Vera Cruz, Sample of the soil found around the trees was 
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takeji and later : analysed by Dr. Bernard ■ Dyer in London.',', .Cross- 
sections of the 'trunk brought .away- and photographed by' ah expert 
in Loncluri revealed that the younger -tree was twenty : years 'old and 
the tree biased b}^ the Mexican ' Indians for heart\vood ' sixty years , of 

iige. •„ 

C i ! m a t e a I'l d E 1 e v a t i o n. The elevation... was noted., and 
the climate a.iicl meteorological conditions generally studied on the 
spot. Samples of the locally made oils purchased from the Mexican 
Indian distillers varied in colour from light amber to deep orange. 
.So.me .we.re vivid green due to the ve.rdi.gris in the copper condensing 
apparatus. Analysis in London showed that the .oils had been .made 
of..h,eartwood^ oil. and green 'berry oil. ■ - 

.Selection ,o f :s i t e; 'i n I. n d i a. 'Mr. Anderson decided 
that the dry climate area where is now the Tatgurmi Estate, combined 
with the elevation (3,000 ft.) being that which favoured the tree in 
Mexico, gave expectation that the tree would flourish in the new 
situation, and so it has proved. Soil conditions in the selected area 
were found favourable, and the first year saw six acres opened up 
after the planting-out methods in use for tea, coffee or rubber culti- 
vation. The land was drained and the pits made in perfect line and 
spaced at fifteen feet interval. It is now evident that 30 ft. intervals 
are better, and it is also probable that the trees and the crop result 
would benefit if the roots could find more moisture. 

P 1 a n ting. Grevillea robusta was used as a shade tree. These 
have been mostly cut down and used up as firewood for estate needs. 
Observation shows that shade trees should be removed as soon as 
they have served their purpose and not allowed to grow beyond that. 
Nurseries were made iri long, shallow boxes raised above ground 
level as necessary protection against termites. When a foot high 
the plants were transplanted into the well-known bamboo baskets until 
the following year. In this way one hundred acres were opened out. 
During development the usual numerous difficulties which planters 
expect were encountered and surmounted, one of these being a fungus 
which seriously threatened the success of the enterprise. A present pest 
is the well-known ‘pink’, for which the usual treatment is effective. It is 
evident that more than ordinary determination and perseverance was 
necessary to establish this estate. 

R a t e o f grow t h of The tree was found to be remarkable 
provided the usual cultivation regimen was carried through. In about 
seven years the trees produced an annual crop of berries, the husks 
of wdiich increased to a paying figure. Of the berries themselves no 
use was made until in recent years. The trees of 20 years growth 
in the established estate resembled in appearance and growth those 
of 60 years as represented by the section brought from Mexico. In 
1936 an estate tree measured 43 inches in girth some two feet from 
ground level. e Gf the trees now on the esta.te, and which are of the 
original plantings, a number are as much as 42 inches in girth as 
to male trees, 2 feet 3 inches from ground level, and 33 inches as to 
fcpicile trees. ^ Pollination is done by. insects in the usual way but 
by wffiat species of insects has not yet been investigated. 
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'I HE' LIN ALOE TREE ^BURSERA' DELPECHl ANA' POISSO]\r); 

Plioto I on the plate clearly shows- how the female tree is pruned : 
also that the trees first planted , on /the ^ estate were ■ not . placed ' suffix 

It has been tound in Mysore that trees propagated from berries 
come into production in about seven years, while trees obtained from 
cuttings of suitable size become productive in about three years, 
^.ceds do not germinate easily ; many thousands are sown to produce 
plants. Success through cuttings is also not too 
CMS}. 1 he tree is astonishingly hardy and stands up to almost any 
amount oi ^rigorous transplanting methods. Sturdy plants from the 
i atgunni Estate can be seen growing in the Royaf Botanic Gardens, 
r.diubiirgh. ^ t here is a shapely male tree in the compound of the 
Bangalore ( lub, planted there about the year 1924. It has forked 
iilxnit two ieet irom the ground level and the circumference at eighteen 
indies is 33 inches. 

r h e T a t g u n n i Estate is about twelve miles from 
Bangalore on the tarmac portion of the road from that place to 
Kankanahalli. The area af present planted up is about 120 acres. 
It is perliaps the only place in the whole world where the Linaloe 

is at this time regailarly cultivated. 

D i S t 1 1 I a t i o n. In Mexico the distilling is rushed over short 
periods, but it is found best on the Tatgiinni Estate to allow the 
amiiial crop of berries and husks to dry before distillation is done, 
and for this a specially designed drying shed has been constructed. 
Shipment of the oil is made in galvanized steel drums of 40-50 gallons 
i'jipacity and this method has proved very satisfactory. 

C h e m i c a 1 A n a 1 y s i s 

A supply of the Linaloe Oil distilled on the Tatgunni Estate has 
betm expertly examined:— 

‘In odour the bois-de-femelle oil is of finer character thmi the 
i/inaloe Oil but this Mysore oil closely resembles the former with con- 
siderable depth and body. It is a very light coloured mobile oil w^ith 
a line lily-rose tone, particularly lasting when tested by long exposure 

paper strips. 

The sample showed superior staying power as compared with 
the ordinary linaloe oil in the yield of tone, depth and delicacy of 
odour, and "was equally as tenacious as the bois-deTemelle oil. The 
test indicates that the value of this sample as a fixative is equal to 
1 hat of the finer qualities of Cayenne bois-de-rose and therefore it will 
gi\e more than the usual depth in perfuming lily, lilac, lavender, 
linden blossom, canang ylang, and sweet pea soaps in which linaloe 
is found usefiii, whilst it can be more largely employed in transparent 
soaps where colouration has to be avoided on keeping.’ 

*The Tatgunni oil has an advantage over other oils in having 
its ester content very high. It should yield interesting results in the 
preparation of such perfumes as- the roses, jasmine, lily, lilac, neroli, 
ylang, corylopsis, rondeletia, may-blossom, cochidae, trefle, and fancy 
bouquets in which boIs-de-femelle and linaloe oils are useful. It can 
also be recommended for similar perfumes for floral oils, toilet-waters, 
brilliantmes, creams and powders.l 
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Analytical Report on sample of Itidiaii Linaloe Gil 

Report No. 6909 ' Wednesday, 4tli October 1930. 

Specific g'ravity ••• ... ... 0*^95 

Optical rotation ... ... , ... i. 

Refractive index ... ... ... ... 1.464 

Esters as Linayl Acetate ... .... ... 40.2% 

Liiialoe (free and combined) .... .... 58.1% 

This sample is of the nonnal Indian t}pe and cootaiiL- 
a liig'li percentage of esters. In my opinion the oil is ol' 
good aroma and quality. 

(Sd.) C. F. Rcimett, b.sc., f.l.c., f.c.s. 

Note . — There is a small error in the analysis ligures, perhaps due 
to mistake in copying. 

Material for this account of tlie Linaloe Tree was kindly supplied 
to me by Mrs, Andrews of Bangalore wlio purchased liie Tatgunni 
Estate in 1937 and sold it to the present owner in 1948. 

-X- w 

\ \lJnaloe Oil : The Coimcii of Scienliiic and Industrial Researcli 
have recommended to the various State Governments in India, the 
cultivation of linaloe tree on a plantation scale at selected centres. 
The essential oil extracted from the berries of the linaloe tree finds 
use in soap, cosmetic and perfumery industries. The plantation which 
has been raised in Mysore State, is one of the only 2 sources of this 
oil in the whole world. The tree grows well even on poor and rocky 
soils which are unsuitable for other types of cultivation, and iieeds' 
little care after a few years of tending. Possibilities for raising linaloe 
plantations In various localities in India are great, and planting may 
be taken up as a part of the annual VanamahMsew campaign.’ 

This note has appeared in the CSIR News 2 (4) : 2, 1952, and 
may be taken as a commentary on the above by Col. R. Wk Burton on 
the same subject,- — E ds.] 



KASHMIR REVISITED 


BY 

W. T. Loke 
[With six plates) 

My first two visits to Kashmir were made during the last war, 
in 1944 and 1945. Bird photogTaphy, during these war years, was 
difficult. My camera was old and the lenses barely adequate for the 
work. The films {hoarded one pack at a time over many months) 
were of ancient vintage, long past their expiry date, and sometimes 
working at less than one-quarter their rated speed. Shortage of 
transport made travel an adventure, and I now”, marvel at the prodigi- 
ous exertions I sometimes iiiiderw^ent in order to photograph- 
a bird; for instance, I once bicycled, loaded dowm wfith equipment, 
from Srinagar to Woyil Bridge and back in one day — a distance of 
30 miles — in order to photograph Jerdon’s Little Ringed Plover, 
Fortune was generous in her rewards that day: not only did I get 
pictures of the Ringed Plover, but I also photographed a Common. 
Sandpiper at its nest, and, as a final gift from heaven, an Osprey- 
dropped a half -eaten fish into my^ lap. 

The richness and variety of bird-life in Kashmir made me long 
for better equipment, fresh films (and plenty of them — not the score 
or so filmpacks with which I was then eking out my photographic 
existence), and the use of a car. AVhen -the war is over^ I said 
to myself, (prefacing these thoughts with a hackneyed phrase), T will 
return’. 

I did return, but not until the w^ar had been over for 5J years. 
On the morning of May 31st, 1951, my wife and I stepped out of the 
Frontier Mail at Amritsar to be greeted by Salim All and Roy Hawkins, 
(of the Oxford University Press, Bombay), who had come by station- 
wagg'on. Our baggage was of Himalayan proportions. Tlie list of 
photographic stores alone was impressive : between Salim and myself 
we had seven cameras, and, in addition, I had brought along a heavy 
high-speed hash equipment, batteries, developing tanks for three dif- 
ferent types of films, hundreds of rollfilms and packs, chemicals suffi- 
cient to develop the lot, and a multitude of odds and ends. A trio 
of railway station officials at Aritsar, scenting big game, pounced; 
upon us, and, quoting rules and regulations of the existence of -which 
we had not the faintest ideaj extracted Rs. 87 before they w^ould let 
'•US' gO..,''„^ 

to Srinagar may be passed over quickly. When, 
on the morning of June 2nd, we stood on the far side of the Ba.nihal 
Pass and looked down on to the fair Vale of Kashmir, a dream which 
I had dreamed for so long had at last come true. I w^as back m 
Kashmir again and two months of bird photography stretched ahead. 

I strained at the leash to get to work in earnest. Itwas to be more- 
than a -week before real work in fact began. 
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\Ve frittered away the days in Srinagar., For various reasons we 
'were unable to, get the houseboat' out. of the.. Da,lg'ate Can.al to Ganderbal 
where we had planned to make our first onslaught. on the birds., 

, , Kashmir had been starved of visitors for several years, and any 
visitor ill the summer Of 1951 found hiniself the object of the furious 
■attention of eve,iy water-borne salesman. The long-drawn battle , cry 
of ‘Salaam Sahib . . . greeted anyone who' diad .the temerity to 
appear in the sitting-room of his house-boat. Nothing would dampen 
the ardour of these enthusiasts. Cheerful Chippendale’s good cheer was 
' simply i,nescapable, and Suffering Moses was more suffered than suffer- 
ing. The words of a popular song say: ‘Shut the door, they’re coming 
in by the window, Shut the window, they’re coming in by the door’: 
how well they^ applied to life in a houseboat in the Dalgate Canal in 
ihe summer of 1951 ! We were thankful when at last we were able 
to esc'ape to the quiet of Ganderbal. 

ihU; before I leave the salesman, there is one story of an ingenious 
sales approach which deserves to be recorded. Salim and I were 
walking one evening back to Dalgate from Nedoii’s Hotel, after hav- 
ing parked the car. A little kingfisher settled on the prow of a house- 
boat, bobbing up and down as if suffering from an acute attack of 
hiccups. W’e stopped and watched it, wondering what it would do 
next. Soon a smooth looking gentleman who, in his turn, had been 
watching us,, sidled up to Salim and said, ‘You know what that bird 
is,, sahib?’ 

Sdiim (archly). — ‘A water bird?’ 

Smooth gentleman.— ‘No, sahib.’ 

Sdlim.— ‘A blue bird?’ 

S. G, — ‘No, sahib, I tell you what he is. He is a kingfisher and 
sits there to wait for fish. I know because I have fifty 
men who paint his picture every day. Come and visit 
my factory (producing visiting card). Just near here. 
See, only, don’t buy’. 

We couldn’t object, of course. How could we? No ornithologist 
could possibly object if he gets the bird. 

I had managed to photograph two interesting birds before we 
reached Ganderbal on June 13th. 'The first was a memorable encounter 
with Scully’s Wood Owl. I spent an entire night on the roof of a 
thatched hut making my first attempts to photograph with the liigii- 
speed flash. The birds were infrequent visitors, and in the small hours 
of the night, standing up within the tiny confines of my hide, niy 
head began to nod. Twice I managed to save my self: just in time 
before I fell off' the roof. At just after midnight I decided to come 
down to earth, but the might became bitterly cold, and lying on the 
ground under the trees, I found it was too cold to sleep. The shikaris 
borrowed mattresses from a nearby village and spread them over me. 
'Phey also lent me a blanket which smelt heavily of wood smoke. I 
slept fitfully for a short spell, then climbed into my hide again to 
wait for the owls. It was a long night during which the owls only 
came back to their nest twice. I got some pictures but they were nof 
good ones. 

I also got more thair I bargaioed for. At the dead of night the 
blanket and the mattresses yielded up their denizens, and for several 



Plate I 



Male Bluechat {Larvivora hrunnea), Chandanwari 9,000 ft. 



Female Bluechat {Larvivora hrunnea). The bird which took no notice of 
the Stuffed Owl ! Pahalgam 7,000 ft. 




A pair of the Largecrowned Willow-wren [Phylloscopus occipitalis). Chandan- 

wari 9,000 ft. 
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weeks .afterwards, I carried on my stomach and oiy arms, the marks 
of their midnight feasting'. When dawn came I left my abo in 
ihe tree and strolled back to the river to meet Salim and 'Hawk'. 
On the way I passed a cherry orchard where some peasants w^re 
gathering ripe cherries and, joining them, I made my breakfast 
off the, tree, swallowing with surprising speed more than a pound 
ot the delicious fruit. . , 

The other encounter was with a pair of Blue Rock Thrushes who 
had their nest, in an old building on the slopes of the Hariparbat Fort. 
The birds were very tame, so tame indeed, that Salim called them The 
obliging couple’. We worked under most comfortable conditions in 
a large hide into which two people could, and did, go. Not un- 
natiiraily it became known as the 'double bed’. T got some quite 
: good -pictures. 

It was not, however, until we got to Ganderbal that w^ork really 
began in earnest. Ganderbal is the perfect head-quarters from which 
to make excursions down the Sind River to the Anchar Lake and the 
jhil at Shalabug. The country on each side of the river is also rich 
in bird life and we spent a very busy 15 days. 

On the 14th of June it had i*ained nearly the whole day, but 
on the following morning we woke to clear skies 'and fresh snow on 
the mountains of the Pir Panjal range. The dawn laid rosy fingers 
on these gigantic peaks, lending them a soft beauty both alien and 
unexpected. 

It was a good day for photography. A pair of shrikes, feeding 
a young Piedcrested Cuckoo, added their pictures' to the portrait 
gallery. Cuckoos of both species (Piedcrested and Common) were 
plentiful. They shouted their heads off in a frenzy of passion and it 
seemed impossible that the nest of any potential foster-parents could 
possibly have escaped their attention. The shrikes and Golden Orioles 
both attacked them, the latter persistently and viciously. 

The next day I spent photographing a pair of hoopoes, using- 
high-speed flash equipment. A note in my diary for that day reads, 
"Spend the afternoon developing films. Hoopoe resuJts look very pro- 
mising’. The hoopoe picture reproduced in my article on speedflash 
photography [Vol. 50 (4); p. 785] has, I am glad to say, proved very 
successful in International Photographic Exhibitions. 

Bird after bird fell to our cameras— Little Bittern, Paradise Fly- 
catcher, Great Reed-warbler, Golderi Oriole, Paddy Bird, Pheasant- 
tailed Jacana, Whitecheeked Bulbul, Swallow, European Bee-eater, 
etc. These were busy days, and sometimes I got up as early as 5.30 
in the morning and processed films until late into the night. Salim, 
aided by my bearer, helped with the washing. Films processed the 
day before and left to dry during the. night, were always examined 
critically through a magnifying glass the next morning. These 
sessions became known as ‘post-mortems’ and always began wnth 
Salim saying in a businesslike voice, ‘Now then !’ 

The weather was not always kind to us and more than the usual 
amount of rainfall for the time of year resulted in many cold nights. 
The temperature once fell to 59®F. 

My wife, a bird-photographer, so she said ‘by marriage’, found 
the excitement of a pair of ornithologists mfectioiis and took to photo- 



124 


JOURNAL, BOAiBAY NATUmL HIST, SOCIETY, VoL 51 

graplnr. also.. She, learned to, develop' her own films' and came up 
a picture , of a male Paradise ' Flycatcher ■ of .which, no, photograplie,r 
need be. ashamed. : I, reproduce it in plate IV because, I .must ,co.nfess,, 
I did not succeed in getting as: .good a ' picture myself. ■ 

On Thursday, June' 28th, our houseboat began its journey back, 
to Srinagar. Owing to high waters, it was not until three days later 
that we were able to reach our destination. Both my wife and I 
were by then suffering from dysentery and glad enough to be able 
to quit the houseboat. We accepted with thankfulness .Miss Helen 
Stavrides’s invitation to stay witli her in her delightfui cottage at 
Dalgate. There we enjoyed with undisguised pleasure the luxury 
of good food, clean surroundings, a beautiful garden, and the pleasant 
company of our hostess. 

We had planned to leave for Fahaigam on the ist of July, but 
decided to postpone our departure by one day. Rain on the following 
morning prevented movement and it was not until Tuesday, Jul} 
3rd, that we sent tlie seiwants and the luggage off by bus. Despite tlu 
threat of more rain, Salim and I followed in the station-wagon on 
the Wednesday morning. My wife joined us several days later. The 
weather continued to be unkind and the cold made living under canvas 
far from pleasant. On our third night at Pahalgam the temperature 
fell to 46®F. It was to fall even lower than that during our stay in 
the high mountains, and at Astanmarg (11,000 ft.) the mercury reach- 
ed a record low of 39^F. 

The photographing of birds of course went on with little interrup- 
tion — Stonechat, Plumbeous Redstart, Bluechat ($ only) and Cinnamon 
Sparrow had their portraits more or less successfully recorded. 

We thought we would have a little fun with the Bluechats and 
put a stuffed owl near their nest to see what effect this would have. 
The female took no notice whatever of the owl, except for a very brief 
moment of recognition when she hovered witli an evident show of 
distress in front of the stuffed bird. After this, she entirely ignored 
it, and even wheti I placed it in her normal line of approach to the 
nesf she still to®k no notice but \vent her customary way, literally 
brushing the owl, as she hopped past ! The male appeared only once 
after the arrival of the owl, but instead of attacking the intruder he 
dived repeatedly and viciously at his mate as she searched for food 
on the ground. The female, mistaking .tliese no doubt unusual cave- 
man tactics as a sign of affection, flirted her wings, raised her tail 
and uttered a short snatch of song*. After this one visit the male mwvr 
came near the nest again, although his explosive little song could 
be heard coming from a nearby tree. 

Birds of different species differ greatly in their reaction to the 
sudden appearance of a hide. Although the male of this first pair 
of bluechats never summoned up enough courage to come to the nest, 
the male owner of a second nest which I later photographed at Chan- 
danwari, was so intent on feeding his offsprings that lie continiied to 
feed them, even when my shikari was seated in full view only 4 feet 
awTiy. The hen, however, was in this instance much more .shv and 
■e.iusive. ■ ■■■ . ■■ " .. 

After a week at Pahalgam we moved our camp up to Chandanwari 
(9,000 ft.) on the East Liddar. 
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The Terminal Moraine, Astanmarg, ii.ooo ft. Author and Salim Ali. (Note Salim Ali’s cow-eaten ^ 











Here I photogTaplied Crowned Willow Warbler gPhylloscopus occipU 
falls), Biuediats, Hodgson’s Shortwing. I also had an adventure of an 
amusing kind. We had gone out one morning to photograph a Redtailed 
Flycatcher, but found the nest empty as the young had flown. The 
nest was placed on a rock beside a small track, and was ideally situ- 
ated for photography. The shikaris, showing as much disappoint- 
ment at our discovery as I did, re-shouldered their loads, consisting 
of my camera and speedlamp, and began to climb down the hillside 
again to go back to camp. I followed at a more leisurely pace, picking 
my way carefully down a mass of broken rocks. I had not 
left the path far behind when there were excited shouts from the 
Bien further down the hill. ‘Reechh, reechh’, they cried, but unforfu- 
iiately I did not understand. The terror in their voices however told 
me that something was very wrong, but my only thought was of an 
avalanche. I therefore scrambled down the hillside in quite indecent 
aifcl ungainly haste. It was difficult to- move quickly. Only , when 
I got to the bottom of the slope did I venture to look round, just in 
time to see a black bear with a beautifully shiny coat that glistened 
in the morning sun, going off as fast as he could go— -in the opposite 
direction! The best comment on my own behaviour is perhaps the 
stage direction in one of Shakespeare’s plays: ‘Exit pursued by a 
bear’. 

On the 17th of July we moved camp again. The Aveather looked threa- 
tening, but we decided to move all the same. The morning kept fine 
iis we climbed the first steep slope on the road to Astanmarg (11,000 
ft.). Part of the way led through a pine forest, fragrant in the 
warmth of the early morning sun. Once we had got over the ridge 
of tills slope the path dipped down again slightly, crossed a wild 
mountain stream, by the side of which Snow Pigeons were feeding, 
and then, clinging to the side of the mountains, rose gently until it 
reached the first large snowfield guarding the entrance to Astanmarg. 

My wife, and Helen Stavrides, who had also joined us for this 
final part of our trek, had "gone ahead on ponies. These they sent 
back for, us after they had reached Astanmarg. The ponies met us 
as we toiled up the first snowfield, the surface of which reflected a 
blinding glare into our faces. The rest of the journey was therefore 
completed in extreme comfort, but no sooner had we arrived when a 
hailstorm rattled out of the sky. The tents were not yet pitched so 
that we had to seek shelter in a gujar’s hut. The storm fortunately 
did not last long, and the sun came out to bring a smile back to the 
faces of the gre3f mountains. This* smiling mood, too, was short-lived; 
we had only just finished pitching our tents when the rain returned 
and this time stayed with us for the i-est of the day. 

The birds of Astanmarg, although not rich in numbers of species, 
nevertheless gave us many exciting and happy days of work.. We 
iliscovered that the most common of the breeding birds was Jerdon’s 
Accentor and several nests were soon found. Favourite nesting sitp, 
were in the dwarf juniper bushes growing so plentifully in certain 
pans of the Astanmarg basin. 

-In the relatively small area of the marg, nests were not difficult 
to find. We spent eleven days at Astanmarg during which time I,, 
photographed eight different species of birds, and had several, of. 
what I call, *3-bird’ days. We dkk not have time to stay longer at 



Astaiimarg^ otiierwise this list would 'Certainly. , have, been,, g-reater. 
Moreo'ver , rain prevented ^work ,' on several , days , so , . that the , ■actiia,!. 
working 'time was only about ■ .7 .whole days. . The, birds which I, 'did 
manage .to photograph' were the following: — " 

Bliiefronted Redstart {Phoenicunis frontalis) 

■Hiimeks Willow Warbler [Phylloscopus inorfiatus humm) 

Jerdon’s Accentor [Pnmella strophiata jerdoni) 

Kashmir Dipper (Cincltis cmclus cashmeriensis) 

,Kasli,mir Sooty Flycatcher (Ilemichelidon sibirica , gulniergi} 

Pipit {Anthus roseatus) 

Yellowheaded Wagtail i^MotadUa- dtreola calcarata) 

Tree Creeper (? Certhia famiiians hodgsoni) 

We- also ..found nests of Whitecapped Redstart, Ruby throat and Grey 
Wagtail but lack of time and bad w-eather gave us no opportiinity 
to photograph them. In addition, we heard, or saw, Cuculus polioce- 
phalus^ Scully Wood Ow Phylloscopns ajfmis. Blue Roilc 

Thrush, and Common Redstart, all of which were almost certainly 
nesting. 

On this trip, *the-big-one-that-got-away’, was the Lammergeier. I 
had been trying, unsuccessfully, to photograph a pair of very shy 
pipits which had their nest near a fallen Silver Birch tree. Suddenly 
there was a tearing sound, of feathers straining against the wind, and 
a huge Lammergeier landed on the trunk of the tree. It was only 
about 15 ft. away from me and I could clearly see its fierce eyes, 
its ‘beard’, and every detail of its plumage. After the first nioment 
of breathless astonishment I slowly withdrew the telephoto lens of 
my camera into the hide, quietly pushed it through another rent in 
the cloth, and inch by inch, with agonizing slowness, tilted it in the 
direction of the bird. I had just got about half of it into the field of 
view of my camera when the Lammergeier, perhaps noticing a reflec- 
tion from the lens, took off from its perch as quickly as it had arrived. 
My disappointment was intense, nor were matters improved by the 
refusal of the pipits to come to their nest. They just moved up and 
down the fallen log, making a monotonous and unceasing ‘pit-pit- 
pit’, but never coming within range of my lens. After 2"| hours of 
waiting I left in disgust ! 

The avifauna of Astanmarg, although exciting enough, could not 
be compared to the richness and variety of the flora. The whole 
of the marg is a botani.st’s delight, the greatest concentration 
of flowers being found in a small valley to the north-west where there 
is a terminal moraine. A huge area of broken rocks, some of them 
as large as a house, sprawls over the hillside. Amongst the rocks 
there were patches of soil, sftill partly covered with snow, which 
were veritable little gardens. At the edge of the melting snow, 
Adonis chrysocyathus, of the purest yellow colour^ had opened their 
paper-like flowers to the warming summer sun, even while their brown 
leaves were still tiny clenched fists ; Cortusa mattMoU hid their cerise- 
pink blossoms in the shade of the rocks, and nodded their heads at 
every passing breeze; blue Primula denticiilata grew in perfect globes; 
Andfosace hugged the rocks closely, and gazed with a score of tiny eyes 
up into the sky; regal Fritillana sprouted green bells at the ends of 
slender stalks; white Marsh Marigolds flowered in the wet ground 
beside a stream, and Gentians, growing close to the soil touched the 
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earth with the magic colours ©f the sky. Birch trees, old, bent and 
broken, grew among the rocks and dwarf junipers of this desolate and 
shattered landscape. 

It wH:)uicl have been possible to spend a month and more at 
Astanniarg- and still not have exhausted the subjects for our cameras. 
But time was running out. A¥e had already postponed our departure 
once, and it was decided that we must return to Srinagar at the latest 
by Saturday, July 28th. We planned to make a 3-bird day of the 
Friday but fate dealt us the imkindest cut of all by allowing it to rain. 
The clouds cleared sufficiently in the middle of the morning to give 
me an opportunity to take pictures of a pair of Sooty Flycatchers, 
after which the bad weather closed in again for the rest of the day. 

The morning of our departure dawned cold and wet, but at 10 a.m.. 
the rain grew less, so we made a dash for it. I wore Salim's 
mackintosh while he put on his oilskin coat, part of which had been 
eaten several days before by a blasd cow, tired of feeding on 
the lush grasses of the marg. We were lucky not to have had 
much rain on the return journey so that Pahalgam was reached by 
4 p.m., and the same evening saw us back at Srinagar. 

The expedition proved a great success. I managed to photograph 
over 30 species of birds and took well over 700 pictures. Most of these 
were processed in the field, and a surprising quantity of our large 
stock of chemicals was used up. 

The pleasure of being able to make my holiday live again is still 
with me in my darkroom in Singapore. 



SirrES ON. THE CRAB FiSHElW.. OF; THE CHlLfc^^ 

BY. 

S. Jones and K. H. Sujansingani 
Coilvat Inland Fisheries Research Station y Bai YackporG^- 
( With jive text jignres) 

1 N TR O D U C T I O N 

Crabs, with an estimated annual production of over 40,000 lbs. 
mrm a minor ilshery of some importance in certain jjarls of Chilka 
.Lakt.‘ (Ficf. j). Hardly 2 /5th of the output is exported, by rail while 
the rest is either consumed locally or finds regular demand from the 
tiaavelling' public at railway stations bordering the lake. Tiieret is no 
|)a.rt of the. lake where crabs do not occur, but the prodiu^tirm from 
I he Jiortliern scmNoi* despite its vastness is quite insignificant. Further, 
ail (he nuirkctaijle catclies come from the southern and central sectors, 
!..e., from Rambha in the south to (langadharpur in t!u' north. 



Fig. I — Map of the Chilka Like showing imp3rtaftt crab fishing grounds, 
fishermen's villages and consuming and exporting centres. Fishery centres having 
the same names as the njighb outing railway stations are underline 1. 


Crabs are caug'lit in the lake almost throughout the year but the 
peak period extends from the middle of August to October. Crab 
fishing IS mainly done by three groups of fi.shernien, the Koibartas, 


* Published with the, permission of the Chief Research Officer, Central Inlanfl 
Fishr-rir.s R*-.senrcli St.atinn, Barrnckpore. . . 
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NOTES ON THE CRAB FISHERY OF THE CHILKA LAKE 

Tiors and Kondras of Pathra, Banpur and Raiiibha villages respec- 
tively. As mentioned by Chopra (1939), we find that all the age-oid 
customs and traditional methods are practised in the Chilka also. 
Thus the Tiors and the Kondras who are considered to belong to 
the lower strata of the fishing community are held unworthy to operate 
nets and fish with traps only as laid down by tradition. The Koibartas 
on the other hand who are considered to belong to a higher stratum, 
fish with nets only, the use of traps being considered below their 
dignity. They catch crabs also by means of a net known as NoU-jal. 
Thus, so far as the Tiors and the Kondras are concerned the crab 
fishery, though minor, provides an additional means of livelihood 
for a period of about 5 months from August /September to January, 
after the main prawn fishing season is over. 

Crabs of Economic Importance 

There are several species of crabs present in the lake, but the most 
important from the fishery point of view are Scylla s errata (For skAi) 
and to some extent Neptumis pelagicws (Linnaeus). Any other kind of 
crab caught during the course of fishing operations, is regarded un- 
suitable for marketing and is generally reserved by the fishermen for 
their own use. Apart from the above two species, which alone are 
of commercial importance, the more common among the other varieties 
are Vanina litterata (Fabricius) and Ocypoda sp. in the saline parts 
of the lake and Paratelphusa sp. in the inundated parts, especially 
in the northern sector^. 

Scylla serrata (Forskal), (Fig. 2). — This food crab has a fairly 
•wide distribution in the Indo-Pacific region and is essentially a salt 



^ See Kemp, S. (1915). Fauna of the Chilka Lake, Crustacea Decapoda : — 
Mem. Indian Mus., 5 (5) for a complete list of the' crabs of the Chilka Lake. 

9 '- ■' 
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water species though often found just above the tidal .limits (Hora,. 
1935). It is most, important amongst .the crabs of the ,Chi,]ka Lake 
and, is in greater supply than all the other. .'varieties .put; together. ' This 
is the kirgest of the estuarine crabs and specimens with, a carapace 5-6 
inches broad as mentioned by Chopra {1939} are very common while those 
of about 8 inches breadth are not rare. Specimens* wih a carapace breadth 
of 15 to 18 inches as . reported by Dr. ■Ramaswamy . Naidu from the 
Chilka (Ghopra op, cit, and Govt. 1950) have never been seen by us and it 
is doubtful if siieh large specimens actually occur. 

In the lake, S. sefratci is most common in the southern sector and 
a narrow strip of central sector adjoining the former which are com- 
paratively more saline, but it is rather scarce in the northern sector 
where sariaity is the lowest and freshwater conditions prevail during 
some months of the year. Small-sized crabs of this species are 
available in April and May and the peak fishing;;^ season extends from 
August to November. Crabs are generally caught in the Noli-jal 
which is described elsewhere. The main fishing grounds are MaliuL 
Parikud, Kallikota and Rambha. 

Neptimibs pelagicus (Linnaeus), (Fig.’ 3). This is also a salt water 
species having a wide distribution in the Indo-Pacific region. In 
the Chilka this comes next in importance to Scylla sorraia and is 
caught in the central and southern sectors being rather more in 
the former. It is also fairly common in the channel area. Young' 



specimens of this variety are found in the lake by about April. The\ 
grow rather quickly and to a fairly large size (4 to 6 inclies in carapace 
width) and provide a regular crop from June/July to January with 
the peak season extending' from August to October. It is caught 
in drag nets and in traps known as Konkra-kharia and its main fis.hing 
grounds are Satpara, Noapara and Alupatna. 



NOTES ON THE CRAB FISHERY OF THE CHILKA LAKE . IM 
Fishing Gear and Methods 

The gear exclusively used for the purpose of catching crabs hi 
the Chiika Lake consists of a fishing net known as the NolNjal and a 
box-trap known as Koitkra-kharia which are described below. In addi- 
tion to the crabs obtained by the above-mentioned gear, small quantities 
of them are caught practically throughout the year in shore seines 
and cast nets. Generally, stray specimens obtained in the off-season 
are not offered for sale except when caught in appreciable numbers. 

Fishing is generally done for four or five days continuously in a 
w^eek after which the fishermen return to their respective villages. 
The catches are however sent to the consuming centres almost dail}^. 
During the two or three days, which the fishermen have at their 
disposal, they attend to the repairing and mending of their nets, or 
traps, applying preservative to nets and settling accounts. On the 
night of the seventh da}^ they go to the lake once again. This is 
reported to be the general practice all over the lake and is not peeuliar 
tO' crab. 'fishing, only.::,.' 

Noli-Jal (Fig. 4).— This net is similar to the Nandu-valai described 
by Prasad and Tampi (1951) for catching Neptimus pelagicus near 
Mandapam, the only difference being that it is made of sunn-hemp. 
It has no sinkers or bottom weights and is kept stretched between 
bamboo poles. The floats of the Noli-jal are conical, measuring 



Fig. 4— section of the Noli-jal of the Chiika Lake used for catching Scylla 
serrata (FotskM) — ^semi-diagrammatic. 


about 4.5'' in length and in width at the base. The net is about 
240 ft. long, 3.0 to 3.5 ft. deep with meshes measuring 2.75'^ from 
knot to knot. Generally five such pieces are lashed together by passing 
thick twine through the alternate meshes of the adjoining sides to 
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make an operational net of about i,.200 ft., in length. For operating* 
it in deeper waters one or more nets are fastened .one below the 
other to make the composite, net broader,' and longer float lines . are 
used, depending upon the depth. Though the net is operated I’or the 
purpose of catching Scylla serrata^ at times N, pelagicus and, .some 
large-sized 'fish also get entangled’in its meshes. 'Crabs are removed 
either by tapping them with a stick or by breaking, their clieli pedes. 
On account of its large mesh the NoU-jal is' generally used as a giliing 
net also for catching large-sized fish, by replacing the small conical 
floats by rectangular ones, each measuring about 8'^ x x 

KonkmUzhaMa (Orly — Konkm^ crab ^ k/iar/a = trap) (Fig'. 5). This 
is a siiiipie box trap, quadrangular in shape with a single entrance 
for the crab and is generally operated for Scylla sermta. 

The trap measures 18'^ x 12'' x lo^k It is made of bamboo strips 
of about width separated from each other by about space. 
'One of the sides measuring i2'(x 10^ has in it a sHt-shaped opening, 



Fig. 5 — Konkva kharia. The crab trap of the Chiika Lake. The lower arrow 
indicates the entrance and the dotted line shows the top corner loosened and lifted 
up for removing the trapped crab — semi-diagrammatic. 

ineasuring about 9^x4^^ and equally spaced from the sides measuriDg 
I This opening is secured by means of a Chevaiix de'frise oi 
bamboo splints which project Inside the trap and form a V-shaped 
wedge. The trap is kept at the bottom of thedake tied to a pole, so that 
it may be easily spotted. A bait consisting of a prawn or small fish is 
hung inside the trap by means of a thread to attract the crab, which 
forces its way through the slit with no chance of escape. 
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.. NOTES, ON THE CRAB FTSHERT OF THE CHILKA LAKE 

The catchers visit the fishing* ground at intervals of two hours and 
collect the traps having crabs inside. One of the ends of the sides 
measuring* is then loosened and the trap inverted over a basket in 
which crabs are collected. Not more than one crab is usually collected, 
at a time and the trap is set again with a fresh bait. 

Marketing 

Crabs are marketed alive, as is generally done on the west coast 
(Rai 1933)) and transported from the fishing grounds to consuming 
centres in baskets with large quantities of moist weeds above and 
below, in order to keep them in a moist and cool condition. Marketing 
is done in different w^ays by different sects of fishermen. The Koibartas 
take their catch to Pathra, where it is disposed of through middlemen 
or merchants known as Mahajalis. These merchants regularly visit 
this centre during the season as catches by Noli- jal are comparatively 
high. The Mahafans take deliver}'^ of catches in Pathra village and 
pay about Rs. 7 to Rs. 8 per score for the fulbgrown crabs and about 
Rs. 4 to Rs. 5 for the medium-sized individuals. They arrange to 
have the crabs transported to the nearest railway station of Kallikota, 
which is about three miles away, where sales take place. A large- 
sized crab usually fetches from 10 to 12 annas and medium-sized from 
6 to 8 annas. A high rate is usually paid by the railway passengers 
who have little time to bargain. 

The Tiors of Banpour villag*e as a rule mai'ket their catches througii 
relatives or agents who are people of their own caste and who take 
delivery of the catch at the fish-landing centre at Baltigan. Retail 
sale of crabs is conducted either near the landing* place, i.e., near the 
lake or near the railway station of Balugan or at both the places 
depending upon the catches. The Kondras of Rambha, like, the Tiors, 
do not entrust disposal of their catches entirely to their relatives or 
agents, but they also attend to these sales being mostly local. Full- 
grown and large-sized crabs caught in traps fetch about 6 to 8 annas 
each and medium-sized about 3 to 6 annas each. * 

Limited output and presence of local demand leave very little for 
export. In 1950, however, catches were reported to be more than in 
the previous two years and nearly 200 maunds were exported by rail, 
out of which Balugan alone supplied over 100 maunds. Figures of 
exports from railway records indicate that there was surplus from 
the end of August to the first week or ten days of October wdiich is 
the peak season for both the species described. The surplus is 
generally exported to Khurda road, Puri, Cuttack, Kharagpur and 
Tatanagar and occasionally to Calcutta, where it fetches almost as 
much as the stuff sold locally at retail rate,, there being a ready market 
for crabs at all these consuming centres. 

On the basis of random observations, the Bocal demand’ which in- 
cludes purchases made by railway passengers passing through Chilka 
stations does not exceed 300 maunds annually. Considering the surplus 
exported and the quantity consumed round about the fishing centres,, 
the annual output from the lakes does not apparently exceed 500 maunds 
or roughly 40,000 lbs. value of which is estimated to be about Rs. 
15,000. 
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General Remarks 

Tlie crab lisliing industry in the Chilka is not extensive as found 
in other parts of India also (Chopra, .1936). Under the present system 
of fishing- it is not possible to get. a correct ■ picture of the availability 
of crabs in the different sectors of the lake or even to state that the 
stocks are exploited to the available extent. One thing, however, 
appears to be almost certain that there is no depletion and this is 
borne out by the fact that exports in 1950 were much higher than in 
the previous two years and at the same time there was no slackening 
of the local demand. Observations indicate that there is great annual 
fluctuation in the catches, but the causes of these variations are not 
'known.' ■■ 
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ON A COMMON SPECIES'.OF- CL'i?CDMM,OF BOMBAY 
AND SALSETTE ISLANDS 

BY 

H. Santapau, s.j. 

(With a plate) 

The identification of the Indian species of Ciircumci presents very 
great difficulties. Most of our books hlfve been written from materials 
preserved in various national and foreign herbaria^ and it is plainly 
admitted that for the most part such' materials are in a very poor 
state of preservation. These plants grow during the rainy season, 
and their structure is rather bulky and fleshy ; hence it is that collection 
is rendered difficult on account of the harshness of the weather, and 
preservation is made next to impossible on account of the bulk and fleshi- 
ness of the materials. The specimens preserved at Kew Gardens and 
in various Indian herbaria leave much to be desired in this respect. 

Another great difficulty in the identification of these plants has 
been lucidly expressed by Wight in leones 6: i6, under No. 2005: 
‘The genus Ourcnnia so far as regards the determination of species, 
is rather difficult, but to distinguish a Curcuma from any other genus 
of the order is easy after any of its species is known. The peculiar 
formation of the spike, and very characteristic bracteal .sacks which 
are common to all, proclaim at a glance the genus. . . . One very 
objectionable set of specific characters has been had recourse to for 
distinguishing the species, those, namely, taken from the roots. To 
my mind, such characters are objectionable as being parts beyond 
tlie reach of observation in the growing^ plant, and not being* pre- 
servable in the dried one. The habit and foliage is certainly much 
alike in all the species, but doubtless, if carefully studied, the bracts 
and flowers would be found to furnish better ones, and not liable to 
the above objections. Neither having roots nor growing plants before 
me, I find it most difficult to indicate the characters by which the 
following species (i,e. C. neilglierrensis Wt.) can be distinguished 
from the 20 others of the genus, though, so far as I can detect, it 
does not accord with any of them. f 

The objection of Wight against the roots beiiig used as the basis 
for the classification of the species is a very reasonable one; on the 
other hand, the roots do afford good diagnostic characters in a genus 
which is admittedly one of the most difficult among our monsoon 
plants. Among our Bombay plants the following are the types en- 
countered: 

(a) A small rhizome without any tubers. 

(h) Tubers attached directly to the rhizome; i.e. tubers are 
sessile; their number varies from one tO' many, and their structure 
is generally globose or ellipsoid. 

(c) Tubers are sessile, but in structure they are palmately divided. 



(d) Tubers are more or less ellipsoid, but they are placed at the 
end of fairly long fibrous roots, i.e. they are not sessile. 

Another good character taken from the roots is the internai colour 
of the tubers ; they are mainly deep yellow (as in the common ‘Haldy’ 
—turmeric) or more or less pure white. Among the latter plants the 
tubers are pure white only when they are fresh ; when old tliey may 
turn somew’hat yellowish, but never of the intensity of colour of the 
first group. 

I'iiere is another point on which, in niy opinion, too niucli inipo:-- 
lurice has been placed in our floras for the ideniihcation of 
plrints ; I refer to the position "of the spike in relation to leaves, 'riiis 
charaelei* has been so much emphasized that Schumann, to cite bin 
one aullior, has divided the genus into subgenera on the !)asis of tin* 
position of the spike; plants fall into the groups I.l ilcliciuopsis aud 
Eiicuyciiina, according to the pt)sition, lateral or central, of the sphl<e. 
Cooke's flora commits the same error, and even Jflat.ter docs not 
seem iji Iiave been free from the same, as will be pointed out iaim 
in iJ'iis paper. 

Unfortunately this is scarcely., correct ; for as I have shown in, a. 
previous paper on the subject (joimi,, Bombay Nat, I list . Soc., .p:; : 
6i8 seq.), one and tlie same plant may have lateral or ceniral s])ike:*, 
according to the season of the year in which plants ha\'e been colleen -d. 
At the beginning* of the rainy season a plant may ha\'c lateral spil;e>, 
and from the middle to the end of the same season the}- ma)’ liaw* 
central inflorescences. During the early part of August when tlie eluuige 
from lateral to central inflorescence occurs, it is not rare to find a 
plant with the double inflorescence, central and lateral, at tlie sanu* 
time. (Pliolo 2). This double positign of the spike is not alweav^ 
clear; in the case of Curcuma pseudomoiitana Grab, it took me o\'i“r 
three years to establish this fact clearly ; but once this was knuwm 
I ha\'e very often found that whenever there was a lateral spike, lla-re 
was also a central one, even though at times the latter could only 
]>e seen through careful dissection. The same seems to be the ease 
with the common Bombay^ plant that is being discussed in f liesc 
pages. ^ ^ . ' ^ 

Throiigriout the rainy season of this year, 1951, eonunmi 

Curcuma of ITimbay has been collected; it is the oniy cominon plaiii 
of llic genus in Andheri, Borivli and In the neighbourhood^ of Kanlwn 
Ua.ve^ in the National Park. On June 13, 195U ^ noO^d in my diary 
against No. 12820: ‘Leaves rare now; flovrers flesh-colouri'd, but hp 
wilh bright 3X‘]low spot. Common in undergrowth, in flower. Coma 
purple.’ The specimen has no leaves. On June 30II1 the plant w'as 
again collected and the entry in my field book (No. 1282.^) reads: 
‘inflorescence proliably lateral, but of this did not make sure. Fruin 
file apex down to one-third of the length of the spike ‘LMallow Purple” 
(Ridgway by-b), with lips approaching fbVster Purplt?” (R. 67-11. 
Rest of bracts green with tips of about Hessian Brown’’ (Ridg. 
5’ m). Calyx hyaline, ca. 8 mm. long; corolla lobes 3, n\gular, 
hyahne, as long as lip or staminodes, acute. Staminodcs about “jasprr 
Red” (Hortic. Chart 018/1-2). Centre of lip '‘Sulphur Yellow” (Hon. 
Ch. I) going to J from the edges. Flowers or fruits 1-3 supported 
by cadi bract. Fruit spherical, white, wdth many whitish seeds insichy 
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(SUMM UN^ ^ ^ UbKUUMA Ul' Ji'I C. 

and brownisli hairs outside on upper half. In shade, of forest trees. ^ 
Actual measurements of the floral parts of tMs plant are: AVhoie 
flower 4.3 cm. long ; calyx 7.5 mm. long ; narrow part of corolla tube 
1.6 cm. long, 3 mm. diara. ; then the tube enlarges into an infundi- 
buiiform structure about three times as broad in diameter as the lower 
part of the same tube. Petals and staminodes are similar in structure^ 
acute, about 7 mm. broad in the middle; lip broadly ovate to suboboyate 
in shape, obtuse at the apex or slightly emarginate, margins somewhat 
crisped. The flower is scarcely exsertecl. 

On August 29th, 1951, I had the same plant collected; this time 
care was taken to see that the root system was intact. The uiider- 
ground portions of the plant consist of a small rhizome giving out a 
number of fibrous roots each up to 15 cm. long, and bearing near 
its end an ovoid or subglobose tuber. A section through the tubers 
showed them to be white inside when young, and pale yellowish 
when old ; the section further showed that the tuber was concentrically 
divided into two regions, the inner one about 8 mm. diani., the 
outer one forming a ring round the central core about 6-8 mm. thick, 
both layers surrounded by the epidermal layers with plenty of fine 
rootlets. The plant of this last collection definitely has an inflorescence 
spike placed in the middle of four leaves; the plant seems to have 
changed from a vernal to an autumnal form in regard to the position 
of the spike, or if such a change has not occurred in the 'present indi- 
vidual plant, at least it looks as if the early plants had a lateral spike, 
whilst all the plants seen at the end of August have a central one. 
My last specimen has four leaves, arranged distichously, two on each 
side of the spike; the underside of the leaves is definitely glabrous in 
every case.,. 

From this examination it is clear that my plants do not belong to 
Curcuma aromatica Salisb., as I was given to understand when I 
began my botanical work in Bombay years ago^ but to C. inodora 
Biatt. Curcuma aromatica is said to have many sessile tubers, which 
are yellow inside, and the leaves are siibtomentose (Schumann), or 
seriGeous (Wight), or pubescent (Cooke), on the underside; the tubers, 
moreover, are palmately divided. Both the structure of the tubers and 
their colour, and the pubescence of the underside of the leaves of 
Curcuma arofuatica disting'uish it from the conimon Bombay plant. 

On the other hand, except for a few minor discrepancies, my plants 
agree with Blatter ’s description of Curcuma inodora. From the ]ourn. 
& Proc.^ Asiat. Soc. Beng. (^N.S) 26: 357“35^> ^93^5 ^ take the follow- 
ing description of the latter plant (the Latin part of the description 
being translated into Engflish) : Curcuma inodora Blatter, sp. nov. 
Zingiberaceous, of the subgenus Euenreuma K. Schum., section 
ExantJme. Rhizome with many tuberiferous fibrous roots ; tubers 
white inside, inodorous. Leaves appearing* at the same time as the 
flowers, the young ones 24 cm. long, 10 cm. broad, acuminate at the 
tip, plicate; petiole 16 cm. long, deeply concave, winged. Inflores- 
cence vernal, lateral ; peduncle 10 cm. high. Lower bracts shorter 
and broader than the higher ones, pale green with a touch of pink, 
the higher bracts rosy in the body, purple at the tip, all the bracts 
truncate at the apex, rounded or emarginate. Calyx i cm. long, 
tubular-trigonous, shortly and irregularly 3-lobed at the apex ; tube- 



iiiliiutelv , pubescent. Corolla 3.5 cm, long; 'tube 2 cm.., lobes 1.5 cm, 
.long; dorsal lobe, apfeiilate, Jialf as broad again as t,he lateral ones; 
lateral lobes retuse ; all the lobes ovate or ovate-lanceolate, concavej pur- 
plish, subsaccate at the apex. Staminodes and lip about e€|ual in 
length, somewhat longer than the petals. Staminodes oblong, 5-7 
mm. broad, truncate, purplish-red. Lip obovate, obscurely 3-iobed or 
subentire, 1.5 mm. (obviously a mistake for 1.5 cm.) broad, crisped 
at the margins, purplish red, towards the middle intensely yellow 
tliroughout its length. Filament 3 mm. broad, purplish red, connate 
with tlie staminodes; anthers white, the base and spurs rosy. Ovary 
densely hirsute. Style rosy; stigma white, oblique, bilobed. 

Base of plant a rhizome; root-fibres numerous, bearing ovoid tubers 
4 cm. from their base; tubers 2-2.5 cm. by 1.5-2 cm., white inside, 
divided into an outer and inner part by means of a membrane visible 
in a section, as a distinct line following the outlines of the tuber, no 
smell, taste rather pleasant., Leaves appearing together with flowers, 
nil enclosed in 2 olive or purplish green sheaths, which are many- 
nerved, rounded at tip, sometimes apiculate, 8 and 15 cm. long* res- 
pectively. Young leaf: Blade 24 by 10 cm. with the apex acuminate, 
plaited with about 20 pairs of ridges following the main nerves ; petiole 
.16 cm., deeply concave, winged. Inflorescence vernal, lateral ; 
peduncle 10 cm. long, narrow below, stout above, with many sheaths 
at base. Lower bracts much shorter and broader than upper, pale 
green tinged with pink, margins waved, tips of all the bracts truncate, 
rounded or marginate ; upper bracts forming a cone, rose-coloured, 
tips purple. Calyx i cm. long, tubular, trigonous, widening upwards, 
shortly and irregularly 3-lobed at apex; tube sparsely minutely 
pubescent. Corolla 3.5 cm., tube 2, lobes 1.5 cm., tube sharply bent 
in a little {3 mm.) below the sinuses at which point it widens out. Up 
to this point tube below with 2 anterior fleshy whitish ridges with a 
furrow between, together 3 mm. broad. Dorsal lobe one and a half 
times as broad as side lobes, apiculate, side-lobes retuse, all ovate 
to ovate-lanceolate, concave purplish, obscurely nerved, subsaccate 
near tip. Staminodes and lip subequal in length, surpassing tip of 
petals l3y 2 or 3 mm. Staminodes oblong-, 5 mm. broad near tip, 7 
mm. lower down, truncate, purplish red. Lip obovate obscurely 3- 
lobed or subentire, 15 mm. across, margins crisped, apex bifid, with 
a faint longitudinal furrow on both sides ; colour purplish red, a 
bright yellow^ band running longitudinally, broadest anteriorly, fainter 
below and on the outside, in its broadest part about 5 mm. Filament 
3 mm. broad, connate with staminodes below, purplish red, free portion 
bent in; anther white with pink base and spurs which are bent in- 
wards. Ovary 3 by 2 mm., densely hairy, hairs directed upwards. 
Style pink; stigma oblique, white, bilobed, anterior marg’in straight, 
posterior with two diverging processes. 

Locality: Bombay Presidency : Moolgaum, Salsette (Hallberg No. 
12724, type). Flowered in June 1917.' 

Comparison of this description with my specimens from various 
parts of Bombay and Salsette Islands clearly shows that my plants 
l3elong to Blatter’s species and not to C, aromatica; further, from my 
observations in the field it is also clear that C, inodor a has a lateral 
inflorescence at the beginning of the monsoon and a central or autumnal 
one at a more advanced season. 



COMMON SPECIES OF CURCUMA OF BOMBAY, ETC, 139 

Let me conclude on the subject by appealing' to Indian botanists 
from various parts of the country for specimens of this interesting- 
genus. Plants should be collected both at the beginning* and in the 
second half of the monsoon, and the position, central or lateral or 
double, of the inflorescence noted, if this is not sufficiently clear already 
from the specimen itself; further that in every case roots be collected 
with the tubers that may be attached to them. In some cases to secure 
the roots with their tubers it may be necessary to dig fairly deep into 
the ground and carefully to remove the soil from a distance of up to 
40 cm. from all round the base of the plant. By this means it is 
hoped that it will be possible to secure good specimens of this interest- 
ing genus from various parts of India, and in time to present to 
Indian botanists a comprehensive monograph of this important and 
difficult genus. 

S u M MAR Y 

The genus Curcuma is in need of a thorough revision, which is 
impossible from the materials preserved in our Indian herbaria. The root 
system is essential for identification, but unfortunately the roots are 
missing in most of the collections, even from those in the best herbaria. 
The central or lateral position of the spike is not a good diagnostic 
character, since it varies with the season of the year with one and the 
same plant. From examination of many specimens in the field and 
herbarium it is clear tfiat our common Bombay plant is C. inodor a 
Blatt. 
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SYSTEMATICS AND ECOLOGY OF INDIAN PLANTS 

' OR 

■ . WHAT CAN WE DEMAND OF -A MODERN FLORA?, 

BY 

C. E. Hewetson 
Indian Forest Service 
(JVith 'two plates) 

It is cl lair comment that tiie plant life of India has rccoE'cd ies> 
attention thnn animal life. The larger game animals ha^’c inspired 
a vast literature and almost every aspect of their life hislor}/ and 
characteiistics have been observed. I'hough the birds have not fieen, 
studied in such individual detail as in western countries, yet we have 
several popular handbooks as well as the detailed volumes in the Fauna 
of British India series : and many unwearying photographers have 
captured their beauty and habits at the nest. Scientific surveys and 
collections have been made in almost every part of India. The insects, 
largely because of their harmful nature, have also driven us to maintain 
research stations, and man}' scientists are occupied in devising mctliods' 
of control. Only the less economicalh' important but more beautirul 
Lepidoptera have not been dealt with adequately in a popular manner. 
On the other hand the great majority of the plants have been very 
little studied. Leaving apart plants of economic importance — the agri- 
ciiltural crops and the trees valuable for their timber — and to a lessi.T 
extent medicinal plants, which are studied more for their drugs than 
for themselves, we may sa}-^ that the common plants of India 
never been treated popularly, and have been studied ver}' inaclequakil}’ 
ill a scientific way. Good illustrations of individual plants or of planr. 
associations are rare. Even for all the States in India we do not 
have up-to-date floras, and within each State there is practically no 
detailed knowledge. The Flora of British India by Hooker, find regional 
floras such as Cooke (Bombay), Haines (Bihar & Orissa) with a recLmt 
supplement by iHooiic}-, Gamble and Fisher (Madras) are all laased 
on earlier concepts of species. It is an opportune time tn discuss 
what can be demanded legitimately in a modern Flora. 

■ 2. Systematics 

(1) The Botanical Survey of India has been starved for funds lor 
many years, and there is no organisation in India with adequate siafl 
concerned primarily with Systematic Botany. This explains why this 
basis of Botany lags behind. As a forest officer I was not originally 
Interested in systematics but in attempting* to elucidate problems of 
the sylviculture and management of the forests, I wished to record thc' 
plants found In different localities^ and to do this I was forced to 
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learn their names, and to learn how to identify them. As soon as 
one starts on this one finds how inadequate are the present Floras, : ln 
the first place there is no Flora for the central part of the country and 
an enquirer in Madhya Pradesh has to arm- himself with the Bomba}^, 
Bihar and Madras Floras as a minimum. It is when one starts to 
compare the floras that one realises how many gaps there are in our 
knowledge. I give three examples : 

(ii) In birds trinomial nomenclature is now universal^ and variation 
in plants occurs also from one end of their i'ange to the other. A 
forest officer of Madhya Pradesh visiting say Delira Dun or Coimbatore 
ivill find it difficult to recognize trees familiar to him. For instance 
the flowers of Ougeinia dalbergioides are a fight pink in Madhya 
Pradesh while they are pink-purple to purple in Saharanpur— Dehra 
Dun. Similarly visitors from north or south often enquire the identity 
of a common tree in say Chanda in Madhya Pradesh. Another 
example are the All India Teak Seed Origin experiments. Small plan- 
tations were made of seed from different localities in 1931 in various 
parts of India, Burma teak and Nilambur teak are easily distinguished 
IVom central Indian teak. Probably Java teak would be different again. 

(iii) Another type of variation is illustrated in Plate I (i). In this 
are shewn two forms of the common plant Polygonum plehejiinij which 
were growing side by side. In the Flora of British India Hooker 
enumerated 10 varieties. Subsequent!}’ Gage re-examined the group 
and proposed some changes. No one appears, however, to have investi- 
gated this group to see if all the forms are genetically identical, whether 
they are inter-fertile, whether any forms are hybrids or whether any 
forms are edaphic variations. A similar group is formed by the trees 
now grouped under the name Terminalia tonientosa. There are wide 
variations but ho one has ever worked out this group fully. 

(iv) Another set of problems is provided by plants whose descrip- 
tion by different authorities appears to vary. An example are the 
two trees' Milmsa vehitina and Saccopetaliim tomentosiim (Anonaceae). 

I examined the sheets of the two trees in the herbarium at the 
Forest Research Institute, Dehra Dun, and found that different autho- 
rities had put the same sheet under different names and that one could 
arrange all the sheets in a continuous series from a small leaved form 
to a large leaved form. In the key the difference between Miliusa 
Rxxd Saccopetalum is stated to be that the petals in the latter are 
saccate. Ficus infectoria, F , tsiela Ciiid F A rimphii are another un- 
certain group of species. 

3. Distributiox, Season of A^egetative Activity, AND Original 
Home OF Plants 

(!) Ill the first place the make up of the flora in any one place varies 
in different parts of continental India; the proportion of genera in a 
family, or species in a genus also varies. In east Madhya Pradesh 
one will get most of the species in Haine’s Flora of Bihar ; while 
in west Madhya Prade.sh, Cooke is the rhore useful. In South Chanda 
or Bastar, Gamble will be the best guide. The distribution of the 
common species in different parts of India Is one of facts 
which we should know. 
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(iij Next we have the rarer species and those with interrupted 
distribiilioii. These are of the greatest interest as they are evidence 
of changes in climate, and topography : they may also 'serve as indi- 
calin-s of the path of plant migrations. In the higher hills of Orissa 
and east Madhya Pradesh Dr. Mooney described a number of species 
with Assam or Fiimalayan provenance. 

(iii) This leads on to a discussion of the annual life cycle of the 
plants occurring- in continental India. There is great variation: plants 
ilower all the year round, such as Tridax procumbens (a recent intro- 
duction), other flower only for 2-3 days, c.g. Gardenia latifolia. 
wSonie plant or other is flowering in every month of the year. Many 
trees flower when leafless in February to April; many plants flower 
just before, the rains, the flowering scape appearing before the leaves 
— U rginea indica March; or Plesmonum margerlG^ Ancilenui 

scaprjloriim June. Another variation are the plants that flower 
gregariously, e.g. Strohf/ant/uev and bamboos. Slmhilanlhes usuall}* 
flower after seven to ten years ; while bamboos last 35-60 years b(‘t ween, 
two gregarious flowerings. The leaf flush is another phase whicli 
varies widely* We have trees such as Sterculia nrens which are leaf- 
less for 7-8 months ; while mango is evergreen. Other trees droj) 
their leaves and then come into fresh leaf in March with the three 
months of the hot weather ahead, e.g. Shorea rohusta (Sal) or 
Schelichera trifiiga (Kusuni). Tectona gran dis (Teak) usually remains 
leafless throughout the hot weather until the first rains ; on the other 
hand Hymenodictyon excelsum and Heierophragma quadriloculare do 
not put out new leaves until July or even August. This variation is 
a sign that the plants now growing in central India are not adapted 
closely to the present climate and either developed their typical life 
rhythm when the climate was different or, as is more likely, they 
evolved in different climates and have migrated into their present 
habitat where they survive despite certain disadvantages. Observations 
on these lines should lead to a classification of the different strands 
which have met to form the present flora of central India. 

4. Exotics and Introductions 

(i) New plants are introduced into India either by accident or 
design and the spread of such species and their success in establishing 
themselves is an obvious role to be fulfilled by a Flora, hvnlvulus 
niimmularius (Linn.) Plate I (2) is a recent introduction according to 
Mo.onev (i). This plant was first noticed near Calcutta and is now lound 
in Utkir Pradesh, Orissa and east Madhya Pradesh (Raigarli, 
IMahasamund, Raipur). An unpleasant invader is Acanlhospermuni 
hispiduni D.C. which was first recorded by Gamble as oc'ciirring in 
South Kanara and Salem: in Madhya Pradesh it is now common in 
Hoshangabad and Betul and in other northern districts. Moonc} 
gives the places and dates on which he first saw it in Orissa( i). M. B. 
Raizada (Indian Forester^ Nov. 1950) gives several new arrivals in the 
Ganges valley. 

fii) While on the subject of the spread of new species, I may alsir 
mention the disappearance of old ones. In Haines’s Flora of Bihar, 
and Witt’s List of TreeSy Shrubs, etc. of the Northern Circle, C.P. 
(Old) Trihuliis I errestris Is mmtioned as a common wayside weedv 








(i) NympJiea stellata—Limnanthemi^ cristatum — Sac- (2) Cleome chelidomi 

ciolepsis interrupta association 
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Mooney reports he has not found it common except along tjie coast in 
Orissa, and I have not collected it in northern G.P. (now Madhya 
Pradesh), Is the species dying out? 

5. Ecology 

(i) Presumably even the most ardent taxonomist admits that the 
naming of plants is not an end in itself but is carried on so as to 
provide an agreed basis for the description of the vegetation. Similarly 
other branches, such as plant physioiogy, aim to provide an explana- 
tion of the life processes. All studies will combine finally in the task 
of studying the plant in its environment. The living plant as it grows- 
in nature is the highest study open to the botanist. We may then 
demand of a modern flora that it tells us something of the ecology 
of the plant. There is no doubt that ecological studies are the most 
fascinating and rewarding activities open to the botanist as they 
lead from one problem to another and constantly enlarge the search 
for ■ knowledge. 

(ii) It is certainly desirable to record something' of the ecology of 
each plant but how this should be combined with the norxnal informa- 
tion provided in a Flora is a difficult problem. The alternatives appear 
to be to give the details with each plant and to increase the size 
of the Flora by perhaps 100 per cent, or to have supplementary 
volumes dealing with ecology. 

(iii) Lists of plants occurring in different habitats, as given by 
Haines in the first volume of his Flora of Bihar are valuable, but they 
are only the first steps in ecology and are useful only to those who already 
have a fairly good knowledge of the flora. They will be a mere 
string of names to the young student. It is very desirable to illustrate 
the different associations of plants, but this is expensive and also 
a very difficult pursuit. In photographs it is not easy to bring the 
difi'erent plants into one picture so that all the plants are recognizable. 
However, there is no doubt that good pictures do make the subject 
more interesting and do help a student to make rapid progress. 
Photographs' of small specialist associations are easier: one is shewn 
in Plate n(i). Round the edg'cs of the shallower tanks in Madhya 
Pradesh one gets three species : Nymphaea stellata the blue water lily 
(nil kamal), Limnantliemum cristatum and the gras.v Sacciolepsis 
interrupta. These are shewn in the photo. Another specialist associa- 
tion are the annuals which come up in the paddy fields when they 
dry up after the crop has been cut. In Raipur there are a number 
of species, some flowering* early and others later : some typical 
members are Salvia pleheja, Grangea mademspatensis, Sesili indica 
and the grass Polypog07t mon'speliensis. They all seed before the rains 
and the fields are then ploughed, puddled, inundated and finally the 
crop reaped. As the moisture is reduced these species start germinat- 
ing. It is a striking’ example of the adaptation of seeds to resist 
premature germination despite the moisture, heat and submersion to 
which they are subjected. 

(iv) One of the gaps in India is the lack of an agreed classifica- 
tion of vegetation. The Central Sylviculturist of the Forest Research 
Institute, Dehra Dun, Professor H. G. Champion, prepared a preli- 
minary classification of Forest Types, and this has been well received;' 
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but it was intended, to be only a beginning.. ■■ This:by itselli iSj however, 
quite inadequate for the vegetation of India as, a whole-. Before wC' 
■ca.n give . much .ecological information ■in a .Flora, . this ' prelimi.iiary, 
framework must, be. provided: and it' may be. hoped , that the India,fi 
Ecological Society .will take up this work - soon. The ,Fo,rest, Research 
Institute has . recently decided to reprint H. G.. Championls Classi.{i- 
.cation of Forest Types. 

6. Beautiful Plants 

Not the least significant characteristic of plants is their beauty, 
and there is no excuse for a Flora completely ignoring this aspect, in 
books on birds we have numerous illustrations and photographs ot 
beautiful birds, and bird photography is almost a separate Irrancli 
of scientific activity. Reproductions of beautiful fiowers have so far 
been done niostl}' from paintings. Until colour phologi'aph}^ becomes 
ciieaper and the processing easier, photography in lilack and white 
is at a disadvantage where coloured fiowers are concerned, Huwewr, 
sonic ilowers are beautiful lioth in form and colour and will }ie1d 
beautiful pictures, for example Plate 11 ( 2 ) shows ('leoiiie clielidonii 
whose fiowers are a delicate lilac. It Ilowers in August in rice fields 
and in burrow pits and other places wliere water stands. 

7. CONCLUSIO.N ' ' 

(ij IMost people will probably conclude by saying that my ideal 
Flora is an impracticable dream as it would be both too bulky and 
loo expensive. However, I feel this is the wrong way to look at 
such things. One should first set out what is necessary and then 
plan to get as near to our ideal as we can. A designer of motor 
cars or a camera first thinks out what his prospective customers 
need and then designs a car or a camera to meet these needs at a 
cost which he hopes tire customer can pay. In the same way I have 
mentioned the main needs. 

(ii) (a) llie Flora should recognize that no plant individuals are 
cxacUy the same and that species are not exact groups of individuals 
but merely coin'ciiient units of classification. 

(fi) Where the boundaries are uncertain and nomenclature mis- 
leading, the genetical make up and edaphic status of such groups 
should be fully investigated. 

(c) The Flora should tell us what we need to know about the 
disirlbution, ecology and life cycle of the plants. 

(d) The Flora should contain both useful and beautiful pictures 
■of plants both as individuals and as members of an association. 


A FISHING HOLIDAY IN NORTH GARHWAL' 

BY ■ . 

A, St. J. Macdonald 
(With a plate and three text maps) 

A tradition which has almost the force of law obliges most of us 
with a bent for nature as the rains give over to exchange comfortable 
homes for stuffy lodgings or the hardships of camp life, and spoil our 
digestions by enduring the greasy roastings of poor cooking and un- 
balanced diet. This we call an holiday ! 

It was after much reflection of this kind, during a most trying 
hot weather and months of prickly heat, that a few bold spirits 
resolved, on hearsay, to strike out into the bowelS' of the Himalayas, 
i6o miles from rail-head and nearly to the source of the sacred and 
much revered Alaknanda, in search of some of the finest trout (Salmo 
fario) fishing in India at Gulina Tal. 

The planning and correspondence involved much time as we had 
a two days’ journey by train, two by bus and two on foot. The party 
of five dwindled to three at the last moment, after tents, porters, and 
reservations had been made and when it was too late to alter the 
arrangements. 

One of the party had shooting* experience, and had done a bit 
of tank angling, who improvised tackle for what he imagined fly 
fishing would be like; another had fished for mahseer with vshort 
American outfit, but never with fly, though he had borrowed a fly 
rod and was a hard worker, spending from dawn to dusk on the 
water. I alone had suitable tackle, and fortunately plenty of previous 
experience with trout. 

G u h n a T a I locally called Durmi Tal from the village situated 
directly above it, is at latitude 30^ 22" 1 8b < North and longitude 
79O 31" 40' East in North Garhwal, 5,620 ft. above sea level. 

The lake was formed by a huge slip on September 22, 1893 when 
Maithan mountain 9,200 ft. above sea level and 4,000 ft. above the 
bed of the Birhigunga, split in half from peak to base and filled 
the valley, holding up a huge volume of water for two miles. The 
slip was estimated by engineers to contain 12,500,000 cubic ft. of 
rock, and continued for three days. The white dust caused by the 
slip settled on the neighbouring country like snow, while huge rocks 
thousands of tons in weight were catapulted through the air striking 
the far side high up the hill. 

The large mass of water impounded in the lake so formed escaped 
after ii months and 3 days, eroding through the dam and causing a 
severe flood in the Alaknanda valley. 

Estimate of the slip as taken from the Indian Forester of February 
1944.., 

‘The Guhna Lake and Trout Fishery.’ . . . ‘Those familiar with 
Naini Tal can roughly imagine the size of the slip and dam which 
would have filled in the entire valley of Naini Tal from Gheena (peak) 
at one end to the Sulphur springs (Talli Tal) at the other, and up to 

■10 ' ■■ 
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a lieiglit .of Government House. . . . The dam. was estimated to, be 
roiiglilj 900 ft. high; 2jOOo ft. across at the top,;. 11,000 ft. at,, base 
alo.ng the valley; 3,000 ft. at top and' 600 ft. at botto,m ac,ross ■ the 
valley. The bed of the stream drops at approximately 230 ft. per 
mile, or about i in 20. , , , , 

Mnithaii is 9,200 ft. above sea level and 4,000 ft, above the bed 
of the stream, it slipped from peak to base, still showing the scar 
and is 1,000 ft. ac,ross.’ (Photo i) 

On August 26, 1894 tlay still memorable in Garhwal), the eng-ineer 
on special duty sent out the following telegram down the valley as 
far as Ha.rdwar. 

‘A very heavy flood and rush of water is passing over the darn h 
The total fall of the lake during the night was observed to be 390 ft., 
about 10,000,000,000 cubic ft. of impounded water was released within 
4I hours, and the velocity at Chamoli, 20 miles below, was over 20 
miles per hour. 

The lake was then 3,900 yds. long and on an average 400 yds. 
across. It is now onl}* 2,100 yds. long and about 400 yds. across 
and is rapidly silting up at the eastern end. It is still over 300 ft. 
deep near the outlet. 



Introduction of Trout : Anglers are indebted to the enterprise of 
Mr. Wyndham, i.e.s., and Mr. A. E. Osmaston, i.F.s., who, in 1917- 
iS slocked the lake and its upper waters with 24,000 ova from the 
Bhowali hatchery, of which 13,000 hatched out. These have since 
maintained themselves by breeding freely, and trout may now be 
seen in all sizes from fingerlings in the streams above to two pounders 
at the outlet. 

About this time two other streams were also stocked by the Forest 
Department, the Nandagini and a tributary of the Pindar river, the 
Kaliganga. Stocking* was repeated in 1935 and again in 1942, but no 
recent notes on these rivers seem to be available. 

The Routes, There .are two , ways ■ of ’ getting to Chamoli the .road-^ 
head at present, and 14 miles from Gulina Lake. 




1. The Lake from south bank showing 2. Looking down the Birhigunga from 

the boat house and scar of the great above the lake, seen in the background* 

slip from Maithan Mountain that formed 
the lake. 



3. A morning’s catch of trout Author 

4. The boulder-strewn bed of Birhi- 
gunga below the lake and up which the 
approach path runs. 
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I. From Kqtdwara on the E.I.R. via Pauri and Srinagar, a total 

distance of 149 miles. 



Fig. 2 


2. From Rekkikesh also on the E.I.R. to Terchi-Srinagar, via 
Deoprayag 72 miles by bus and three on foot to Srinagar on the other 
baiikj where the Kotdwara-Pauri road joins in. Chamoli is 61 miles 
further on. Total 136 miles. 

Route I is the better with good buses and a wide road and is a 
through route from November to May without transhipment at Satkoli 
and Karnaprayag at the 35th and T3oth. miles of the journey where 
temporary bridges are erected, and the exasperating bargaining with 
coolies is avoided. Material is being collected at both places by the 
P.W.D. for span bridges. This road climbs to 5,000 ft. in the first 
22 miles before descending to Satkoli the Nayer Junction, and again 
climbs to Pauri to 6,000 ft. from where it descends to the Alaknanda 
at Srinagar, following the river all the way to Chamoli. It is all 
one way traffic and long halts are the order of the day at checking 
and control points. Bus accommodation in the upper class Is over- 
crowded with five seats on a five-foot bench and leg room is confined 
to 10 inches. The buses are mostly Bedfords, Chevs. and Fords, and 
drivers all Garhwalis and a lot of them ex-service men, they negotiate- 
the road to the detriment of a normar beings nerves, and are terrify- 
ing at times. The chief distances are: Kotdwara to Satkoli 35 miles y 
Satkoli to Pauri 31 miles; Pauri to Srinagar 22 miles, 1,800 ft. above 
sea level. This is at the end of the first day’s journey and has a 
nice P.W.D. Inspection bungalow of two rooms with some plates 
and cooking pots. Permission for use must be obtained from the 
Executive Engineer, Pauri. ' ' 

Route 2 should only be an alternative, as it is narrow and nof in' 
such good repair as the other, though Deoprayag can be seen and 
visited by., this 'route.' 

The timings at Rekkikesh are not adapted for the convenience of 
travellers as the train arrives at 7.30 a.m. and the bus leaves at* 
7 a.m. This cost us a day, but we occupied it in fishing the Song 
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near Satnarain and caugiit 31 mahseer in a couple, of hours ^on our 
.trout outfit. Best .fish 3 lbs. and total , weight - 24 lbs. * The distances 
are Rekkikesh to Tirchi-Srinagar 72 miles ; Tirchi-Srinagar to Srinagar 
3 miles; Sidnagar to Chamoli 61 miles or 136 miles in "all., 

Cliamoli^ 3,800 it. above sea level, iS' a sub-division with a S.D.O., 
.a Forest Ranger, and a..TahsiIdar, a nice three-room Inspection bunga- 
low, and .Post 8z Telegraph office. It is shortly to have a teleplio,ne also* 
Normal supplies are .available in the. bazaar, but meat, eggs and ,g*ood 
cigarettes are not to be had. The motor road is being extended to 
Pipalkoti a further 10 miles up the pilgrim route. When ready next year, 
Ihis will shorten the march to Guhna Lake by four miles from where 
the Birhigunga is crossed.' 

Track to Guhna. ist stage, Chamoli to Gar! village is 7 miles. 
The first four miles is along the new alignment of the motor road to 
Pipalkoti and follows the Alaknanda on the left bank. Short of 
Bari village a track leads* off up the left bank of the Birhigunga 
following the bed of the stream to Gari village 3 miles upstream. 
There is a stilf climb of 400 ft. to the school house situated on a 
ridge which makes a nice shelter for the night. I moved a. good trout 
of over two pounds in a pool just above where the bari-slream runs 
into the river. Firewood and some milk is all that is available here. 
There are some nice Gooral cliffs above the river on this march, 
Trisul peak, 23,360 ft., can be seen from the school house if weather 
is fine. There are also some Kali j nearby; we shot one near the 
school house and saw others in the stream below. 

2nd stage, Gari to Durmi or Guhna Lake 7 miles. This is also 
along the bed of the river. Some small cliffs have to be passed by 
climbing over the tops, but it is not a difficult route except for the 
last three miles from Gona village to Durmi village wliit'h is above 
the lake on the south shore. This has a climb of i,ooo ft. in half 
a mile. 

We, crossed over to' the right bank below Gona' vil’age by a jhula 
■ (a couple of trees thrown across the stream) and follo'wed a path for 
two miles which is a steady climb to the outlet of the lake of 1,000 ft. 
..and runs across the Maithan slip, Tliis is by far the best way to 
approach the lake. Later' in the season the stream is bridged at tlie 
outlet and the climb io Durmi is avoided. 

'fliere are some nice cli.'ffs ...for Gooral on the way up and also some 
nice pockets for Kalij. The river is big and very fast and too deep 
to ford; I fished all likely looking water from Gona village to Bari 
on the "way down but only moved two s.mall trout ; it was . a waste of 
time. The track is unfit for pack transport and porte.rs are the .only 
solution. 

On arrival at Chamoli porters were .arranged for marching on. the 
following morning. .(2ot.h September), 'but' by S a.m. when no o.n.e turned 
up it became evident ' were to be exploited .i.nt.o paying fancy rates 
or losing ,a, day.^, 

Fortunately for us we had the- Forest Ranger .assisting , us through 
the .courtesy of Mr. Stephens, the Conservator, and Mr. G.hose, .the 
D.F.O., so after ...a wasted day 'local, .men; were arranged and we 
moved off* on the 21st, reaching ’Gari .- village on the same afternoon 
at. 4.30 p.m., kit ■ arriving later. . 'Here we ' were informed .the lower 
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route along* the river was closed owing to a bull buffalo turnings 
killer below Samji village. So we had no option but to by-pass his 
haunt by climbing 1,500 ft. in half a mile and then descending as much 
in as short a distance. This route was 12 miles and distressing on 
the lungs and muscles. We reached the tail end of Gulina Tal at 
4.30 p.ni. having set out at 7 a.m. The boat met us an hour later 
and we reached the boat-house, our destination, at 6 p.m. 

The porters with our kit failed to turn up that day so we spent 
a miserable night in the boat-house, 5,620 ft. above sea level, without 
food or bedding. They arrived the following morning at ii a.m. 

The first sight of the lake as one climbs over the dam is most 
impressive; nestling as it does under peaks of nine and ten thousand 
feet wdth Nanda Gliunti peak 20,700 ft. standing out at the head of 
the valley only 12 miles away beloir which the Birhigunga emerges 
from one of its glaciers. The ivater of the lake is green and cloudy 
and contrasts with the verdure of the overlooking mountains of deep 
green and heather-tinted slopes. 

The Lake Today. The Survey map (1936-38) shows the lake with 
two long arms receiving the Birhig*unga and Poi Ghadhara in the east,, 
but the lake must have silted up considerably since, as the two intakes 
are now no more than 150 yds. apart, and from observations recorded 
by anglers in the book 'at the boat-house, it is silting up about five 
yards a year at the east end. 


Fig. 3 . 

The lake is now only 2,100 yds. long* and 500 yds, at its widest 
point, with an average width of 400 yds. The clepth is given as- 
.300 ft.', near The outlet. 

It must be considerably fed by springs, as the volume of water 
leaving the lake is far greater than what it is receiving, and from 
the great bursts of geysers ' and bubbles;- seen constantly in action all 
over the lake, this would seem to be established. The north shore 
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is chiefly cliff or grassland with one ' or two trickles entering the 
lake blit which must dry up by the end 'of October. , On the south 
shore there are willows, briar and oaks down to the water’s. edge and 
.afford, good insect beds and 'shade for feeding trout, but. .we saw 
very few rises near the shores and took only two fish at the edges 
under ideal conditions. . 

The rise seemed to be out from shore and in the middle of the 
lake, but was never crowded, even at the inlet bays or in the driftwood 
and scum so abundantly rich in insect life. The west has a nice 
bay with a small stream running in, and the outlet which is an excellent 
hold for large trout. Here, in the evening, good fish may be seen 
rising both above the outlet and well into the adjoining bay, but it 
was never fished thoroughly because of boatmen trouble and distance 
from the camp. The east takes in the main stream in five channels 
forming a delta with the Poi Ghadhera entering a small bay to the 
north, and the Narail Ghadhera entering a large bay to the ^ south. 
This is undoubtedly the best water in the lake with that at the out- 
let. 

The Birhigunga is a glacier fed stream and brings down the main 
supply of water, but it is very fast and really has no pools, only some 
deep runs for about half a mile up, on the sides of which we caught 
the largest trout. 

The Poi Ghadhera brings in a fair amount of water and is fishable 
for 400 yds. with one deep pool above. I took four good trout out 
of it, but it is very treacherous going with quick-sands. This would 
only apply in September/ October I fancy, as the bed is very small 
and shallow and water rapidly dropping. 

Conditions, Between 22nd and 30th September the lake was milky, 
and inlet streams also coloured, and conditions generally unfavourable 
with storms, rain, thunder, and high winds. We saw very few rises 
and began to despair, and considered the fishing reputation to be 
much over-rated. 

From 1st October conditions began to improve and water cleared 
both in the lake and in the streams, and by the 3rd and 4th we 
noted what so many had remarked in the Fishing-book — a very definite 
rise from 6 a.m. to 6.30 a.m. and again In the evening from 5.30 to 
6. Then it was really delightful fishing, hitting the circles and collect- 
ing* 6 or 8 trout in half an hour on 3X gut and small lightly dressed 
flies darkish in colour, size 5 or 6 hooks. 

Insects. I collected some thirty insects from the lake for identi- 
fication but the small bottle containing them broke and they were 
crushed out of recognition. They were chiefly moths, grass-hoppers, 
and beetles. 

B i r.'d.s. ' Though I did not set time aside for bird study I obseiwed 
some 50 species from the lake side, and within a day’s march of the 
lake, the following game birds are available : 

Whitecrested Kalij Pheasant hamiTfonii) 

KoMrs Pheasant (Cenornis macrolophiis) 

Monal Pheasant (Lophophorus impejanus) 

Cheer Pheasa.nt {Catrens walUchiii) 

Snowcock {Tetraogallus himaJayensis) 

Snow Partridge (Lerwa lerwa) 
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We only obtained Monal, Koklas and Kalij. Besides, teal were 
often on the lake passing down on migration. 

Mountain Quail. The Hon. Secretary of the Society very kindly 
sent me a colour plate of this rare quail to show the local shikaris, 
and though one man claimed to have seen a bird something like the 
plate, and gave its haunts as grass and small bushes, little reliance 
can be put on it. 1 myself was casualty all the time with fever and 
blistered heels, so was unable to work the southern grassy slopes so 
abundant above the lake, and likely holds, judging from Lariakanta 
country, above Bhowali, which I know w'ell. 

I have sent the plate to Mr. Jim Stephens, Conservator of Forests, 
to show round in Garhwal and hope it may evoke interest and lead 
to some encouraging news of this elusive bird. 

Animals. Goral are sometimes seen on the cliffs above the lake, 
also pinemarten and foxes. Above Durmi village, barking deer are 
to be had, and above the inlet we saw the fresh tracks of a bear that 
had come out of one nullah and passed up another. But for thar, 
bear, musk-deer and burhel time must be set aside and camp moved 
up to the tops of the hills which are far too steep, to attempt for a day’s 
sport. This also applies to Monal, Koklas and Snowcock of which 
there are plenty within lo miles of the lake above the 12,000 contour. 
To combine shooting with fishing satisfactorily at least a month 
would be necessary. 

Accommodation. On the south shore, below Durmi village, is the 
Forest Department Boathouse. It is 18 ft. by 9 ft. with a smaller 
room attached 8 ft. by 8 ft. It contains a bed, a table and a chair. 
The floor of the larger room is boarded, and both door and window 
are netted. The boat is a three section portable type and can take 
three persons comfortably and four at a pinch. The chowkidar manages 
the boat quite well but he is not by any means an expert. There 
are others besides in Durmi village who can row, and of tlie.&e Rai Singh 
is the best. But for anyone who wishes to do well I strongly re- 
commend taking up a good man of the Bhim Tal shikari type. This 
indeed is what I attribute F'yfe’s success to on his two visits. 

The local men have no idea of working a boat forward, of pulling 
away from a strike, and numbers of fish are lost in this way. 

Supplies. Nothing, repeat nothing, is available in Garhwal, and 
everything should be taken in the way of tin provisions, atta and dal. 
Rice is available at Kotdwara. 

Tea, cooking fat, tin milk, kerosene oil or candles, should be taken 
from below. Rice, atta, dal and spices, vegetables, potatoes, onions, 
from Kotdwara. Eggs, meat and fowls are not available above Pauri, 
except that meat may sometimes be had at Srinagar and Chanioli, but 
it is chance; also there are no good cigarettes available. Feeding a 
dog is a problem, and either corned beef or meat and vegetables should 
be taken. 

Weather. We were at the lake from the September 23rd to Octo- 
ber 4th during which the lowest temperature recorded was 55 degrees 
and maximum 74 degrees in the hut and tent. The lake water remained 
constant at 60 degrees, and Birhigunga 57 degrees. There is an east 
wind at night off the snows, and a strong west wind in the day from 
II a. m. to 4 p.m. The mornings were fine but afternoons cloudy. 
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Clothing and Bedding, Two blankets are necessary ' at nigiitj and 
warm jackets and' trousers, in the evenings. For climbing*,, slacks of khaki 
pick op less burrs than stocking's. Footwear should be solid and nailed 
for climbing', rubber shoes are good .enough for wading as the boulders 
are not slippery, 

' Fishing and Lures. .There is an excellent record' maintained i,n a 
book kept by the chowkidar with full notes by .anglers. . With it is a 
brocliiire giving the history of the origin- of the lake reproduced from 
the Indian Fomster, part of which I have quoted in the foregoing' 
pages, Be,lo-w is a copy of the record in the book of : certain details 
which will be of interest, and cover the years 1937 to 1951:. 



Some InterHvSting Details from Guhna Lake Fishi,ng 

Book 






<1 


rC* 


Name 


Month and Dates 

> 








■vI 








..'J ' 

1. 

Rajkiimar F. Sher Jung of 







Shapore 

1951 

May 27th /30th 

4 

73 

M lb.. 

2. 

J. Stephens, I.B'.S. 

1950 

April 28tb/May 1st 

4 

17 

12 C'j'Z. 

3. 

Madnrashevis^ D. C., 
Garhwal 

1949 

Oct. 10th /12th 

3 

4 

14 oz. 

4. 

B. R. James, D. & S. 







Judge 

1949 

Oct; 9th 

1 

2 

8 cz.. 

S'. 

Stephens. I.F.S. , 

1948 

Nov. 2Sihl21i\x 

3 

28 

fib. 

6. 

Lt.-Coh McD. Fyfe 

1948 

Oct. 12th/ I9th 

8 

l?l 

If ib. 

7.- 

J. L. C. Stubbs, LC.S. ... 

1947 

May 20cb/22nc! 

3 

41 

1 lb. 

8. 

Do. 

1946 

Nov. 4th /9th 

6 

61 

14 1b, 

9. 

Lt. -Col. McD. Fyfe 

1946 

Oct. lsr/I3th 

14 

243 

If I,b. 

10. 

Maj. McOstrlch 

1946 

Sept- 15th/ I9th 

5 

82 

II lb. 

11. 

J. L. C., Stubbs, LC.S. ... 

1948 

Mny 28th/30th 

3 

84 

H lb. 

12. 

Lt.-Col. M. Higgs 

1944 

Sept. 29di/Oct, 3rd 

S 

27 

1 lb.. 

13. 

Maj. McOstrlch 

1944 

vSept. 26th /29tb 

4 

85 

1| lb. 

14, 

M,r. R, P. King 

1944 

May 26th / 27 th 

2 

21 

1 Ib, 

IS. 

-Lt.-Col. San de man 

1943 

Sept. 13lh/i8th 

6 

30 

li lii. 

16. 

C. Acton, i.e.S. 

1913 

April 10th/ 17th 

8 

94 

2 lb. 

17. 

Mr. R. V. Vernede, 'l.C.S. 

1942 

June 6th/8tb 

3 

20 

Hlb., 

18. 

Do. 

1941 

Oct. 12ch/i5th 

4 

14 

12 oz. 

19, 

S. G. Edgar 

1940 

Oct. ?9th/3lst 

3 

14 

12 oz. 

20. 

Maj.. C. Lyl^ 

1939 

Oct. 29ih/31st 

3 

84 

l|lb. 

21, 

Mr.’ .de C. O’grady 

1939 

Aug. 24'h/Sep. 1st 

9 

29 

1 Ib. 

22. 

Lt, P. H. Beniiet 

1939 

June 7lh/i9to 

13 

129 

II- !b* 

23. 

Lt. P. Don 

1939 

May loth /June 6th 

21 

249 

H- lb. 

24. 

M,r. P. M-asoii, I’.C.S. 

1939 

May 23rd/2.Sth 

3 

17 

If lb. 

25. 

M r . Os \v aid & Pa r ty 

1939 

April ISth/ 25 th 

.8 

60 

Ai lb. 

26. 

D. Sttwart, LF.S. 

Ln-Col. Eley 

1938 

Oct. 2ist/25th 

5 

23 

n lb. 

27. 

1938 

Oct. lith/18th 

8 

HO 

1| lb. 

28. 

Glen and Davis, I. A. 

1938 

June 15th/ I7lh 

3 

1 

6 oz. 

29. 

A. S. Jarvis, R.A. . : 

1938 

May 7th /25th 

14 

132 

lilb. 

30. 

Do. 

1938 

April 2Sih/ May 1st 

7 

■ 72'" 

■ 1 lb. 

31. 

Mr. P. Mason, I C.S. . ... 

1938 

April 1 7th/ 2 1st 

3 

17 

Ib, 

32, 

Maj. H. C. Wooldridge ... 

1938 

April 12th /1 6th 

S 

26 

1 ib. 

33. 

Mr. F. Mason, l.C.S. : ... 

1937..- 

Oct. IHth/ 23rd 

6 

11 

14 oz. 

34. 

Maj- Aire-Smitli ... 

1937 

Oet.9tb/lSth 

10 

122 

1 lie 
I'l oz. 


As illustration of whal to expect, I have given our catch in a day- 
to-day record. There is: little, doubt . but, that' we were too early, and 
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that October joth or istli would be a better time to arrive, when the- 
weather would have settled, and water cleared. 


Date 
Sept. *51 



Retmrks 


2 lO'" ilb. 

5 11" ilb. 

1 10'" 2tlb. 

11 If lb. Ib. Besides 2 of 1-| and 1 of li. 

12 lilb. 7ib. 

1 ilb. ilb. 

6 lib. 4 lb. 

IS 1 lb. 7 1b. 

4 lib. 2ilb. 

Oct. '>$1. 

1st ... 9 lib. 

2nd ... 8 lllb. 

3rd ... 23 lilb. 

4ih ... 17 1 ib. 

12 days. 114 67i lb. (8 returned to the water of 9" or 

less). 


5ib. 
41b. 
17ilb. 
7f lb. 


^22nd 
2.3 rd 
24th 
'■25th 
26th 
27 th 
28th 

29 th 

30 th 


* 22nd we arrived at 5.30 p.ni. 
Details of best fisn taken. 


Weight Length Numbers caught 


If 

17" 

1 

3i 

16" 

5 

It 

15" 

11 

1 

14" 

17 

¥ 

13i" 

8 

k 

a 

13" 

27 


Other Details. 

Best day 23 fish 17i pounds. 

Best fish If pounds. 

Average weight 9*85 ounces. 

Average hours fished per day 5 per rod. 
Average fish per day 94. 


I examined the stomach contents of some 40 odd fish for a clue 
of what they were eating, but found nothing to assist rne except 
small fish in two of the large ones of if and i| pounds, ii fish were 
found in a gravid state, and a mountain barbal of f pound, caught 
on a cardinal fiy, was in milt. 

Generally speaking the fish were in poor condition and had no 
fight, adopting eel-like tactics of trying to tie themelves in knots. 

Lures. As I make up my own flies on the spot, I give what I 
found most successful. Any fly seems to do in water so little fished. 

I worked through a number before deciding on this one of Mallard 
or hen Kalij wings, Jungle cock side eye, brown wool body with' 
silver ribbings and black hackle, lightly dressed. tried Coachman, 
Watson’s Fancy, Zulu, Butcher, Teal and black, red, and yellow,. 
Alexandra, and Jockey. There are copious notes in the book on flies,. 
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.and most aiigieirs seem- agreed on .dark flies being the best. :' I recom- 
mend small sizes for the. lake and large ones for the streams, in. sizes 
5 to 6 , and 8 (new scale) 1 used a dropper in the lake but single 
iiy in streams.. 

Spoons. My novice companions used spoons up to hog-backed 
of all brass, and caught fish at the inlets and by trolling, but I thiuk 
this iron-mongery should be barred as they certainly touch more fish 
than are caught and ruin the water for days after. A small spoon 
J to J inch should be the limit. 

Feather Lures. I found a 2-inch Kali j wing and silver body very 
effective at the outlet, but Peacock and gold was not fancied. The 
hen Kali] wing feather I may mention is similar in some respects to 
‘Grouse wings on shop-made flies. 

Minnows. I had a wide selection but used these very sparingly 
and caught nothing, I dislike them anyway. 

TacMe. A light 9-ft. fly rod and fine line with taper, and tapered 
casts to 3X is recommended as there are no snags and the water is 
normally clear. 

Time to Fish. We caught fish in the stream above at all times 
of the day, and also at tlie junctions, but the Lake only fished well on 
the last two days we were there after 5.30 p.m. when a definite rise 
took place at the top of the lake in the bays between the many 
inlets, and I would say the best lake fishing is when the sun is off 
:the water. 

General 

Local names for Game 

Game Birds Big Game 


Snowcock 

Huinwal 

Leopard 

Bagh 

Snow Partridge 

Jungooria 

Bear 

Bhalu 

Monal Pheasant 

Kali-kashu 

Goral 

Ghooral 

Tragopan „ 

Loongee 

Musk-deer 

Kastura & Bina 

Koklas „ 

Phakrass 

Thar 

Tharin 

Kalij 

Murgi 

Bharai 

Baral 

Cheer „ 

Cheere 

Barking-deer 

Kakur 

Snow Pigeon 

Maleo 



Rates and Wages. 

Porters. 

The recognised 

rate for porters 


■Rs. 3-8-0 per day for Dhutials, and Rs. 3 per day for local men. A 
load is 60 lbs. but Dhutials carry more and locals less. A half wage 
is also due to men returning empty, or Rs. 7 for two days trek and 
Re. 1-12-0 returning empt}^ for Dhutials, and Rs, 6 plus Re. 1-8-0 for 
locals. 

Bus Fares.— 

Upper Glass from Kotdwara to ChamoH ... Rs. 14 per seat 

Lower Glass from KotdAvara to ChamoH ... Rs. 10-14-0 ,, 
Luggage free allowance — ^Upper 30 seers 
Luggage free allowance — Lower 20 seers 
Luggage in excess per maiind ... ... Rs. 

Coolies at Transhipment points. The rate is 4 to 6 annas per load, 
^but you arc lucky to have it moved for 8 annas. 
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Fishing Permits are obtainable from the D.F.O., Garhwal, who 
is stationed at Paiiri. The rates are Rs. lo per month, Rs. 2-8-0 per 
week, and annas 8 per day without boat. With boat they are Rs. 15 
per month, Rs. 5 per week and Re. i per day. There is no close 
season at present, and if the Boat-house is required to stay in, per- 
mission must be obtained from the D.F.O., Pauri. There is no 
charge for this. Shooting is also free. 

Cost of Trip. We made a last minute change in our arrangements 
owing to the tragedy on September nth at Satkoli, when 22 buses and 
34 men were washed away by the Nayer River suddenly rising 16 ft. 
and running in two channels, one on either side of the high ground 
used for parking in the bed of the river wdiich it later inundated. No 
bodies were recovered, but bits of debris from the buses were seen 
at 'Hardwar, 40 miles lower down. The suspension bridge was also 
washed away and all traffic suspended for 5 days. We went up by 
Rikkikesh on the opposite bank and this increased our expenses some- 
what. The main items w^re as follows for three Upper and three 
Lower class seats, one dog and 5 maunds of excess lug'gage. 

RS. A. p. 


Fares up plus luggage ... ... 1 19-1 0-0 

Coolies ... ... ... ... 47- 8-0 

Porters ... ... ... ... 89- 0-0 

Total ... 256- 2-0 

Fares down via Kotdwara and luggage ... 107- 6-0 

Coolies ... ... ... ... 18-0-0 

Porters ... ... ... ... 89- 0-0 

Total ... 214- 6-0 

Other items ... ... .... ... 182- 8-0 

Drink and food ... ... .... no- 0-0 


Total costs 

Railfares are of course not included. 


763- 0-0 

= Rs. 254 per head 


Conclusion 

Until quite recently and before the motor roads were constructed 
Guhna Lake was inaccessible in that it took 6 days of hard marching 
from Ranikhet to reach it, but now it is within 14 miles of the bus 
terminus and as easy, if not easier, than a lot of places in Kashmir 
and Kulu, with scenery and fishing and shooting cheaper and better 
than that obtainable anywhere in India. 

With this in view I have given full details with maps, sketches, 
and photos, so that others m^. be encouraged to visit this lovely lake 
only 20 miles' west of Trisul, with a delightful climate at 5,620 ft. 
above sea level. 

Our thanks are due to Mr. Stephens, Co-nservator of Forests, Ihe 
D.F.O, Garhwal, and the Range staff at Chamoli, for the help and 
assistance given us both with information of the fishing, and our 
arrangements. 



OBSERVATIONS ON THE ■ DISTRIBUTION OF 
: GYMNOSPERMS IN EASTERN NEPAL ■ 

BY ^ 

M. L, Banerji . 

(^Meerut College^ Meerut) 

{ With a map) 

/Physical, regional and geographical 'conditions di'vide the. Himalayas 
lengthwise into more or less distinct zones; the Eastern, the Ct/nlral 
and the North-Western Himalayas. The Eastern Hima,laya. extends 
over Bhiitan and Sikkim and on to the Nepal-vSlkkim border, from 
whence the Central Himalayan portion begins covering the whole of 
Nepal and extending up to the Kali river, which forms the boundary 
between Nepal and Almora. Further beyond is the western zone -wlncli 
includes Kumaon, Garliwal, Kiinawar, Lahoul, etc. 

For convenience of treatment, the Central Plimalayas have been 
divided here into the eastern zone and the w^estern i^orud, a line 
through Kathmandu being the dividing line. The specification of the 
area will afford better appreciation of terms like ‘extends to NepaP 
and ‘Central Himalayas’ used in older literature to indicate distribution 
of species. vSometime ago the author had occasion to visit Eastern 
Nepal and he made collections right up to 17,500 ft. above sea level. 
The preseni; observations are primarily based on those (Mh lections. 

Tlie Gymnosperms are w’ell represented in Eastern Nepal. TIku'c 
are nine species belonging to seven genera occurring uild, bcsidc's 
some tliat are Gultivated in and around Kathmandu and Tibetan 
monasteries. They are Ar(vucaria> hidwilUi Hk., Podocurpus nidcro- 
phyllus Don., Podocarptm nefiifoUa Don,, Oupressus funebris End!., 
Ctipresstis' tofulosa Don., and Cedvus deodara (Roxb.) London. (Syo. 
C. libam var. deodara Hk.f.). There are some species wliidi have 
been reported in some of the earlier works from this region but whicli 
have not been recorded by me — such as Jimiperus macro poda Boiss., 
Picea mo rind a Link, and Abies pindrow Spach. 

Ephedra gerardmna (Wall.) Stapf. forms the principal const ituerii 
of the vegetation from 12,500 -ft. to 16,000 ft. Dr. S. K. Alukerji 
of the Indian Botanic Garden collected the var. sikkimensls (Stapf,) 
R. Florin along the Nepal-Sikkim boundary. 

Junlperik^ is represented by two spe^cies : /. recurva Ham. and 
/. pseudosahiaa Fisch ct Mey. ■ Both the species extend to Sikkim and 
Bhutan in the east, while towards 'the -west. /, reciirva readies Afgha- 
nistan and /. pseudosahijm up to Kmhmlr. Consequently the two 
species are continuous all over the. Eastern Nepal. Don (1825) recorded 
/. squamafa Ham. (Syn. J, Tecurva PJam» var. densa Llort. and var. 


^ Sir J, D. Hooker has umd Central Mefml for the area whoro Wnllich 
collected , IE : 1821 and Eastern Nepal for the "Tainiir valley where he made 
collections m 1848. ■ 
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sqiiamata Parlatore) but this species has neither been collected by 
.Mukerji nor, by myself. , , 

Taxiis haccata Linn, which occurs at 6-11,000 ft, in the Himalayas 
and extends from Afghanistan to Bhutan was only seen once at 9,000 
ft,, being* locally abundant. At another place only a few individuals 
were encountered. The belief of the local inhabitants that the species 
does not occur anywhere else in Eastern Nepal was confirmed, 

Pimis waliichiana A. B. Jackson (Syn. P. excelsa Wall.) is abun- 
dantly present in Eastern Nepal between 6,000 ft. and 12,000 ft. 
Dallimore and Jackson’s (1923, 1948) remark that it extends ‘east- 
wards to Nepal’ is beyond any doubt, but ‘eastwards to Nepal’ 
does not give any definite extension. My observations show that 
the species sometimes descends as low as 5,000 ft. and that it occurs 
mostly in association with Tstiga diimo s a (D. I) on) Eichler (Syn. 
T. brunoniana Carr.). At lower altitudes the species occurs pure, 
and at about 12,000 ft, it was noticed to occur with Abies specfahilis 
(D. DonJ Spach. (Syn. A. clensa Griff, and A. wehhiana Lindh). 

Pimis roxhurghii Sargent (Syn. P. longifoUa Roxb.) forms pure 
stands between 1,500 and 5,500 ft. Pandit Sadanand Jairola is reported 
to have noticed ‘Chir’ trees at elevations where ‘Sal’ ended (Troup 
1921). From accounts which he (Pt. .Sadanand) had heard, and judg- 
ing from the drift wood he concluded that there were some extensive 
‘Chir’ forests in the hills. Biswas (1933) mentions that the species 
descends to the valleys of the Western and Eastern Himalayas^. He 
makes no mention of the Central Himalayas. I noted that P. roxhufghii 
.appeared a little above ‘Sal’ but at one place ‘Sal’ was observed to 
be higher than Pimis. I collected this species from many places 
between Kathmandu and Darjeeling. The presence of the species 
in Eastern Nepal is confirmed by Mukerji who collected it from Nepal- 
Sikkim boundary. 

Tsuga dtimosa (D. Don) Eichler (Syn. T. brunoniana Carr.) covers 
the greatest area. It is decidedly abundant in the inner ranges. Accord- 
ing to Hooker (1885) and Gamble (1902) Txirga extends from 8 to 
10,500 ft. y whereas Troup (1921) and Dallimore and Jackson (1948) 
mention 10,000 ft. as. the upper limit, and the coniferous associates 
as Picea spimdosa. I observed that in Eastern Nepal the greatest 
height reached by Tsuga is 11,000 ft. and it occurs mixed with Pimis 
waliichiana at places with Abies spectabilis. 

Abies spectahilis (D. Don) Spach. (Syn. A. densa Griff, and A. 
idehbiana Lindi.) appears at 8,000 ft. and extends up to 13,000 ft. 
where it is localised at places well protected from cold and strong 
winds. A. spectahilis goner ally occurs pure except for a few places 
at 12,000 ft. -where it is in association -with Pinus waliichiana. From 
about 12,500 ft. Abies appears to lose in height and in exposed places 
gives ground to ]uniperus pseudosdbina. 

Larix griffithi Hk.f. which occurs at 8-12,000 ft. is restricted to 
the extreme east of Nepal, Sikkim and Bhutan. (Hooker 1885). 
Brandis (1874) believes it To extend to the source of the Dud Kosi 
river which descends from Mount Everest’. I failed to record the 
presence of the .species in the interior of the area, although I moved 
along the Bhotea Kosi and the Dud Kosi, That it has ^beeii collected 
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from tlie Nepal-Sikkim border by^ Mukerji also ■ shows .that the spe.cies 
is of restricted distribution, occurring in Sikkim and Bhutan. 

T h e s o - c a 1 1 e d ,i 1 d S p ,e-'C i c s. 

In Kathmandu there are some species that are cultivated, namely 
two of Ctipressiis and Podocarpus and one each of A/raiicaria and 
Cedrus. 

The present observations confirm the findings of Brandis (1874). 
(iambic (1902), and Hooker (1885) that Oupressus fimebris in Eiasteni 
Nepal is cultivated. The species 6k torulosa Don is a Western Flima- 
layan species extending' from ‘Chamba to Nepal’ according to Brandis 
(1874), Gamble (1902), Troup (1921) and Biswas (1933) who quotes 
Hooker. It is clear to me from my own observations that C. toridosa 
does not extend to Eastern Nepal, although cultivated specimens 
occur in Kathmandu. 

Podocarpus fnacropliylliis Don var. maki Selbokl has been collected 
by me from the British Legation compound in Kathmandu where it is 
planted. The species P. neriijolia Don is mentioned to occur in 
Nepal by Brandis (1874), Idooker (1885), Gamble (1902) and Troup 
(1921). Miikerji had not been able to observe it along the Nepal- 
Sikkim border, nor have I been able to do so in the eastcum half of 
Nepal, although the species has been observed and collected by me 
from the British Legation compound. It is possible that the various 
botanists who have referred to the occurrence of the species in Nepal 
have done so on the basis of Wallich’s sheet 6052 A. And that sheel 
of Wallich may have been from a cultivated specimenL In all proba- 
bility the species does not occur wild in Eastern Nepal. 

CuitiA ated specimens of Araucaria hidwiUii and Cednis dcotJara are 
of common occurrence in Kathmandu. 

S p e c i e s a b sent. 

Brandis (1874) refers to Junipenis macropoda Boiss. as ‘said to 
be plentiful in inner Nepal but not found further east’. Hooker (1890^ 
gives the distribution as ‘from Nepal westw.ardsk This being a 
West Himalayan species it may be present in West Nepal, where it 
will be quite natural. It is absent, beyond doubt, in Eastern Nepal. 

Brandis (1906) says that Picea s}nithiana (Wall.) Boiss. (Syn. Picea 
morinda Link.) is common from Kashmir to Garlnval at 7-11,000 ft. 
and in Sikkim and Bhutan at S-15,000 ft. while Hooker (1890) 
mentions that it is present throughout the range at ele\”ation 6- 
11,000 ft. Bisiwas (1933 — p. 29) refers to its presence In Nt^pafi 
and further adds ‘its association with Tsuga bnouoiiana also suggests 
continuity of distribution of one and the same species iii the \^"est 
and East Himalayak According to Dallimore and Jaclcson (1948) the 
West Himalayan species, P/cm smithiana (Wall.) Boiss. (Syn. P. 
morinda Link.) wliicli forms forests with I 41 uc.v' pi}uhurd\ extends from 
Afghanistan , to ' Nepal. Pkea spimdosa (Griff.) Henry, • according to, 
them is the species occurring in "the .Blast Himalayas. .During,, the 


^ Fhitis Yoylcana Jrimoson and P. nepaleusis Royle, if • they caino from Nr|Kii 
were no doubt from the Residency Garden. (Ref. Hooker 1885 Xol. \\ p. 651.! 
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present observations it was specially noticed that Pfcea is absent where 
Tsuga and Abies occur. These observations are also supported by 
Mukerji who failed to collect any species of P/cea from the Nepal- 
Sikkim boundary. 

Abies pindrow Spacli., which is a western low level form_j extends 
from Afghanistan to Nepal. If this is so, it must be confined to- 
Western Nepal, an area not under the present discussion. 

Su m m a r y 

While studying the Gymnosperm flora of Nepal and consulting the 
literature thereon it was found that there exists an indefiniteness as 
regards the distribution of different species, particularly when the word 
‘Nepal’ is used. Nepal being approximately 500 miles in length is. 
bound to have diflierent species at the two extremes which are in con- 
tiguity with Western and Eastern Himalayas. It has been observed 
that from a long h'st of species stated to occury in N^^ only nine 
species are wild, six are cultivated and four are absent from Eastern 
'•Nepal. ■ ■ 

It may be remarked that the distribution oi Picea seems very 
peculiar. The genus occurs on either side of Nepal but I have failed 
to find any trace of it in Eastern Nepal. It will be significant to find: 
out if this and Abies pindrow and Junipenis macropoda occur in 
■Western Nepal. 

I wish to express my gratitude to Dr. S. K. Mukerji, Curator, 
Indian Botanic Garden, for giving valuable information regarding his 
collection and observations, and to Dr. V. Puri for his suggestions 
and inspiration. 
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WILD LIFE RESERVES IN INDIA: UTTAR PRADESH (U.P.) 

BY 

T. N., SrIVASTAVA, A.I.FX. 

Dhisional Forest Oificer^ Dehra Dun 
(Communicated by Lt*-Col, R. W. Burton) 

The Kaksrao Sanctua'ry 

I a t r o d u c t i o a. order to maintain and perpetuate the inle- 
reslingv fauna of the Dehra Dun Siwaliks, and to give refuge to the wiki 
animals, from the ruthless and, i.ndiseriminate shooting to which they 
are subject i,i.i these forests, the Kansrao Shooting Block ■ was , com 
stituted a Sanctuary in 1940 under G.O. No. 195/ XIV— 132 dated 
6th June 1940. 

The Kansrao Sanctuary meets tlie essential reepii sites. It ^ has 
an ample water 'supply all the ^-ear round;, and it is lar away Irom 
villages thus minimising the danger of the animals causing damage 
to their crops, cattle, etc., and also the danger of diseases like rinder- 
pest being conveyed to the wild animals by debililaied domestic herds. 

ITxt.ent and. Area:' The Kansrao Sanctuary extends over 
the submontane tract abutting the Siwaliks in Mvaichur Range ol; the 
Dehra Dun Forest Division. The vegetation is largely comprised oi 
Sal poles of light to medium density with occasional TappasC of 
grass. 

The total area of the sanctuary ,is 18,709 acres, or 29.22 sep miles 

B 0 11 n d a r i e s : North to west. Starting from pillar No.^ 8/32 
' a.lo.ng the outer- boiuidaiy of Banbaha Block and Zainindari 
Forests the boundary between Baliera and Jluibrawala blocks up 
to Kansrao (Katapathar) Pass. 

West to South. , Siwalik ' Ridge up to Be.ribara Pass. ' 

South to South-east. From Beribara Pass down along the boundary 
between Koeipiira and Bahera ■ blocks to the. iuav loo ft. line, 
.... thenoe along it to the junction of Koelpiira crompartments 7, 

. 6 a and 8 thence along the right .bank of Panwarwala mu to Its 
junction math the Dadnawala raa, thence along ilu? Mnticlnir run 
,, to its jk.inctioii with the Juiaha sot. 

South-east to East. Thence up the Jiilaha sr>t to the Jamankhata 
Peak No. 1924, thence down the Amhiwala sot, thence aloTig 
the compartment boundary i>etween Siiswa, compartments i, 2 
and 3 to its junction with the Kansrao Gohri Road, tlience along 
the road passing through pillars 19, j 8, 17, 16, to pillar No. 15, 
thence along the block boundary of Chandi vSuswa and Banbaha 
blocks to pillar No. 23/. thence along the outer boundary of 
Banbaha block; aod Zaminda.ri ,. forest’ to starting pillar No. 8/33. 

Wild ,Li,fe i.n .t.lie A.re-,a-':' ..Sambar, cliilal, barking deer 
and pig constitute the greater proportion of the larg-er animals. Panther, 
tiger, h}^ena, bear, elephant, and hog-deer' are rather scarce. 



WILD LIFE RESERVES IN INDUr UnAR PRADESH {UN,} .161 

Tlie smaller animals comprise pine-marten, Himalayan squirrel, 
porcupine, hare and oilier rodents; Among birds, kalij pheasant, 
partridge, junglef owl, peafowl, doves and hornbills are noteworthy. 

Present Position 

In the Delira Dun Forest Division the incidence of poaching is 
rather heavy owing to a good system of roads within the forests and 
their proximity to habitation. Although the Kansrao Sanctuary has 
afforded shelter, wild life continues to be scared in this Division, 
It is, however, hoped the timidity of the game will gradually decrease. 
The animals have not so far become reconciled to the sense of securiU' 
they should feel in the sanctuary, and get panicky and frightened 
on seeing a human being or a iiiotor car. 

^Maintenance. There is no special staff for the maintenance 
and supervision of the sanctuary. The territorial staff is expected 
to look after it, which is not an adequate arrangement. The totaF 
expenditure incurred on the maintenance of this Sanctuary is only about 
Rs. go per year, and that is the charge for clearing a demarcation 
line. 

I m prove m eats s u g g e s t e d, 

(1) It is suggested that .the sanctuary be extended up to Koelpura 

Chowki in order to effectively check poachers at the forest 
gate; 

(2) In order to enable visitors to enjoy and study wild life in its 

natural environment, it is proposed that a fenv platforms and 
observation posts be constructed at salient points; 

(3) Some permanent staff should be engaged to look after and 

improve conditions in the sanctuary as well as to help the 
Forest Department stop poaching all over the area, and 
especially at ‘salt-licks’ and drinking places. 

Editors\ Nol:e. It is not surprising that even after eleven years 
of ‘sanctuary’ the animals should be scared, timid and frightened at 
sight of a human being or motor car for it is common knowledge 
that sanctuaries without effective ‘watch and ward’ are nothing else 
but a ‘poaGher’s paradise’. 

It would be interesting to know what is the arrangement for guard- 
ing the publicised Rajaji Sanctuary (VoL 49; p. 753) situated in the 
same Siwaliks’ area, and whether the wild life there is also as scared 
and timid as it is in the inadequately guarded Kansrao ‘Sanctuary’. 

^ \ % ->> . 

A Note by Lt.-Col. R. W. Burton on Wild Life Sanctuaries 

. • in India . ■ 

It may be of- interest to some members to know the situation re- 
garding* wiki life sanctuaries as existing under the Forest Department 
.Administration.: ' 

Wherever there is a Reserved Forest already containing a sufficient 
resident stock of wild birds and animals, it is possible to establish 
a wild life sanctuary. Such tempofafy sanctuaries have always, since 
11 
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the, early days' of , the Forest Pepartaient, ; 'beeii in existence in all 
the 'Provinces where the Shooting, Block 'System has been in force 
also ill the Madras, State, in a number of Indian States and in Kashmir. 
In forests , under the. Forest Department ..Administration, these sanc- 
tuaries .were '.(and , presumably still 'are.) ■ notified as such in Oclober 
of' each year when Conservators 'of Forests prepare a list of forests 
closed .absolutely as sanctuaries or for other purposes, or open to 
shooti.ng subject to rules and licence conditions. The ‘other purposes' 
include closed for fire protection, ‘for special forest operations, as 
sanctuary for some particular species of animal, as shooting bloi:ks 
for the troops in the vicinity of large cantonments (e.g., Dehra Dun, 
Kaniptee, Jubbulpore), or as Reserve for District Oilicers. F'or in- 
stance, in the 19 Forest Divisions of Madhya Pradesh, 63 of the 
457 shooting blocks were (in 1946) set aside for such ‘other purposes h 
The elfectiveness of all blocks reserved as sanctuaries, and the. 
stock of game in the shooting blocks, naturally depended upon the 
sense of duty and reliability of the subordinate forest staff; also upon 
the amount of active interest displayed by the respective administrative 
forest officers. Under that system, there were sanctuaries and there 
were shooting blocks, and these were constituted as one or the other 
according to circumstances. A watch was kept on the wild life 
population so that necessary control could be exercised and stock 
of animals maintained. The balance of carnivora versus herbivora 
was also watched. A block might be open for shooting of carnivora 
only, or a particular species of deer only, and so on. The system 
is a good one if worked, as designed, for the benefit of the game 
and sportsman alike, and if the forests are properly guarded. 

Such has been the background to administration of the Reserved 
Forests in regard to wild life. It is now well known, and has to be. 
recognized, that in many parts of the country the stock of some 
animals, deer in particular but also some of the hill species, has 
very greatly diminished. It is therefore very necessary that the former 
system of control by the Forest Department should be intensively 
exercised. 

Kansrao is an instance of a shooting block converted into a per- 
manent sanctuary. 

The Naxda Devi Sanctuary ■ 

This recently formed sanctuary is in the mountainous part of 
Kumaun, and is described as under by the Chief Conservator of 
Forests, U.P. . ' " 

Description, ‘The Inner Circle of Nanda Devi has been declared 
a Sanctuary and is under the Commissioner of Kumaun Division. The 
area of the Sanctuary is 125 sq. miles and it comprises the catchment 
area of the Rishi Ganga above the junction with the Bagin Gul. 

The area is a natural sanctuary because it is surrounded on all 
sides by high peaks and mountains. As no shooting at all Is per- 
mitted in the area, it, is presum,ed that this will be a sanctuary for, 
all species of hill birds and animals* 

Entrance to the sanctuary is almost' impossible except for a well- 
equipped expedition especially trained in mountaineering/ 
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Scrutiny of the Survey of India map (4 miles = i inch) indicates 
the need for some clarification as to entrance to the sanctuary beingf 
almost impossible, etc. ; for it is seen that there appears to be entrance 
along* the Rishi Ganga from where it joins the Dhauli River at an 
elevation of 6,170 ft. in the vicinity of the villages Joghu Gwar and 
Rini and the important road following along the Dhauli River. Both 
above and below the junction are a number of villages, and where 
there are villages there are potential poachers. 

Of course, the way up the Rishi Ganga may not be at all easy, 
but the whole of the Rishi catchment would appear to be accessible 
by the river route. Time will show whether the people of the Dhauli 
Yalley yillages will respect this sanctuary in which there may be talir,„ 
bharal and other animals of the region. 


THE' CONTROL OF,; AQUATIC . VEGETATION WITH 4-0’.i 

'■ 'BY'-. ■■■ 

R. Srimvasan (Biologist) 

Frcsfvivater B\*;heries Research Stafion, Madras 
I NT R OD U C T JON 

It is vvell kno wn that aquatic plants -play an important roie in .the 
•rconomy of freshwater fisheries.' During photosynthesis, they liberatt‘ 
the oxygen required for the respiratory needs, of the" animal and plant 
life. They a]s<> afford shelter for the fry and fingcrlings of fish and 
extract inorganic nutritive materials of biological significance from the 
soil, water and air. On decay, they add fertilising elements to the 
medium and thus increase the nutritive value of the plankton, tln‘ 
vital jink in the fisli food chain. 

Some aquatic plants such as the water hyacinth (BAchornia speciasa), 
llydrilla verticillata, Najas grammea, Cham ceylamca^ Nitella acmm- 
uataj VaUisrt.eria spiralis^ etc., have a tendency to grow dense and 
cover the entire volume of water. Their thick growth causes con- 
.siderable inconvenience to fishery activities, especially in the operation 
of nets. The wild growth of submerged and emergent plant life 
leads to over-population of stunted fish and reduction in the fish crop. 
Therefore, control of undesirable aquatic vegetation of fish ponds is 
necessary for the healthy development of fish life. 

Three main methods — mechanical, biological and chemicai— art* 
employed at the present day in the control of aquatic vegetation (Speirs, 
T948; Surber, 1949). The mechanical method consists of wiieding, 
cutting, raking on ploughing, draining, drying or burning by rnanual 
labour, dredging and using of mechanical mowers, saws, wires and 
underwater scythes. This method is laborious and often provides only 
temporary benefit. The biological control consists of developing algal 
bloom or dense growth of filamentous algae by the application of 
fertilizers in order to ‘shade out’ the larger submerged aqualii's (Swingle 
and Smith, 1939 and 1942; Surber, 1946 and 1948). 

While this may increase the productivity of the water, Ganapati, 
(.qiacko and Srinivasan (1950) have observed that oxyg(A) depletion 
may occur, causing fish mortality. Another biologlcai method is llu* 
introduction of suitable species of fish which feed on aquatic weeds. 
The carp, Cyprimis carpio, is said to control subni(-‘rget! vegetation 
both by rooting it out and by increasing the tur!>idity of the water. In 
Madras, the Gourami (Osphronenias gorami) has been fou!\d to check 
to some extent the growth of weeds in irrigation wells (Ganapati. 
1947}. 'riie cliemicai control consists of the application of a wide 
range of chemicals such as nigrosine, orthodichlorobenzene, copper- 
sulphate, sodium arsenite, sodium chlorate, chloramine, etc. These 
chemicals have not become popular because while they appear effective 
for the control of plant life, they are toxic to fish HFc, higfier animals 
and man. 

As a result of further research in the direction of chemical control, 
plant growth regulating chemicals such as *2^, 4-D’ {2, 4-Dichlorophe- 


^ Fubtisilieil with the kind perinlsi&ion of the Director of Fisheries, Madras. 
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noxy acetic acid) have proved of immense value in the control of 
t‘merg-ent aquatic plants (Bauman, 1947 ; Sitrber et al.^ ^947 ; Cornell, 
1949; Snow, 1949; Omand, 1950). It is however, believed that the 
practical use of this chemical compound is expensive (Walker, 1948), 
partirularly A)!* the control of siibmerg'ed plants (Gerking', 1948; 
Surbcr, 1949}. 

3, 4-D is available in different forms known as sodium salts, amine 
salts and esters. The authors got an opportunity to test the chemical 
control of aquatic weeds at Madras in 1951, using ‘Dicotox’, an 
M & B product, containing the ethyl ester of 2, 4-D. 

Laboratory Experiments 

Laboratory experiments were first made to find the efi'ect of ‘Dicotox ’ 
on submerged plants such as and Najas graminea, 

and rooted plants such as Vallisneria spiralis and Nyniphaea rubra, 
A layer of sand to a thickness of about two inches was .spread on 
the bottom of four ela}' tubs, 3 ft. wide and i ft. deep. All were 
hlied to a depth of 10 inches with water from a nearby pond. A 
number of vigorously growing plants of these four species were plants 
ed in each of the tubs. The roots of Vallisneria and Nymphaea were 
properly set in the sand.* The tubs, marked A, B, C and D, were 
treated with ‘Dicotox* at the rates of o, i, 2 and 3 oz. per 100 sq. ft. 
of surface respectively. Daily observations were recorded on the per- 
formance of the weeds. The water level in the tubs was maintained 
constant throughout the experiment by the addition of adequate 
quantity of water lost by evaporation. It wvas noticed that all the 
four varieties of plants were killed ; those in tub D in 6 days, in tub 
C in II days, and in tub B in 19 days. The untreated plants in tub 
A were alive and in good condition throughout the conduct of the 
experiment. It was also observed that and Najas were more 

easily affected by ‘ Dicotox k than Nymphaea which 

were rooted forms. 

Effect ON Fish 

Experiments were carried out in order to find the effect of ^Dicotox’' 
on fish. Three tubs, A, B and C, similar to those used in the fore- 
going experiment, were filled with water and plants. Two specimens 
each of Laheo fimbriatus, Cirrhina reha, Barbus sarana and Rasbora 
daniconius, w^ere introduced into each of them, ranging in size from 

to 5 inches. Tub A was set aside as control and tubs B and C 
were treated with ‘Dicotox’ at the rate of i 6z. and 2 ozs. per 100 
sq. ft, respectively. The reaction of the fish and the weeds to the 
chemical was. carefully observed. While the w^eeds were killed in* 
tubs B and C at the end of 19 and ii days respectively, the fislv 
withstood the ‘Dicotox’ concentrations successfully. The observations 
were confirmed by a series of replicated tests. 

A series of tests were planned and conducted to determine the 
lethal concentration of ‘Dicotox’ for some of the common species of 
fish, with a view to ascertain the safety limit . for treatment with 
‘Dicotox’, In one test, four tubs A, B, C and D, each containing 
two specimens each of Laheo fimhriatiis, Cirrhina reba, Barbus sarana ^ 
and Rasbora i| to 5 inches in treated af 

the rates of o, 2, 3 and S oz. per 100 sq* ft. of ‘Dicotox’. The experL 
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iiieiit was coociiided . after 8 .days ; during* w.hich time. ,, there ^ w 
mortality in any' of the tubs. In another experiment^' tubs 'A,. C, 
and D, conta.ini.ng: the. same number ' and kind of' fish' as above,: were 
treated ...with o, 6, 8 .and lo 'oz.: per.. loo sq. '.ft, of ‘'D.tcotoxh \..A 1.1 the 
hsli.di.ed .in pot D on the 4th day and-in' tubs.,B. and C. the fish 'sho.wed 
.signs .of distress, after the 4th day. F'rom these tests it.. is' possible 
to assume, that common carps are. affected by a concentration higher 
than 5 oz. per 100 sq. ft. 

Effects on Freshwater Life 

" The direct influence of ^Dicotox’ on freshwater biota was also 
examined. Two aquaria were filled with tap water and both phyto- and 
zoo-plankton collected from a pond were introduced into them in 
sufficiently large numbers. One aquarium was set aside as control 
and the other was treated with ‘Dicotox’ at the rate of 2 ozs. per 
100 sq. ft. It was noticed that the euglenoids and peridinians died 
on the first day and formed a scum on the surface of the latter 
aquarium. During the second, third and fourth days, the other pliyto- 
planktonic organisms, such as blue-green algae, green “algae and 
diatoms, perished. On the other hand, the zooplanktonic organisms 
such as' rotifers, copepods and daphnids and the hydra not only 
survived but also multiplied in large numbers. 

Field Experiments 

The laboratory tests provided sufficient data on the concentrations 
required for eradication of four types of aquatic plants without causing 
harm to fish life. With a view to confirm these findings, and evolve 
a practical method of application of the chemical, field experiments 
were conducted in one of the ponds of the Chetput fish farm. The 
pond had a water expanse of 1,000 sq. ft. and depth of three feet. It 
contained plants like Hydrilla verticiUatdy Najas gmminea , Vallisnena 
spiralis and Nympliaea rafim, and fish like Cntla caila f6-io inches), 
Labeo fimhriatus (5-8 inches), Cirrhi} 7 a reha (4-7 Inches) and Barhus 
sarana (4-6 inches). The. required amount of ‘Dicotox’ at the rate 
of 2 t>z. per 100 sq. ft. was dissolved in a bucketful of pond water 
and the resultant opalescent solution sprayed over the water surface. 
Most of the fish showed signs of distress the. following day, and a 
few of them died on the third day. Observations were recorded on 
Ihe physico-chemical conditions existing In the pond at the time of 
mortality. They were: — 

Colour of water ... gteeti 

Temperature ... 36 * 8 C. 

Turbidity ... 3*4 cins. 

Dissolved Oxygen ... 17 mgm/litre 

Free carbon-dioxide ... nil 

Carbonates ... 6*4 p.p.m. 

Bicarbonates ... 2S6 p.p.m. 

Chlorides ... 820 p.p.m. 

pH ... 8*4 

Silicates ... 12 p.p.m. 

Phosphates .trace. ■ 

It would appear that these physico-chemical conditions were not in 
any way harmful to fish fauna. The day was cloiKiy- and on the 
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previous day there had been some showers of rain, but these climatic 
factors cannot account for the mortality as no fish died in the adjacei'^t 
untreated ponds that contained the same kind and size of the fish. In 
addition the fish had withstood the particular concentration of ‘Dicotox' 
in- the laboratory tests.; 

The experiment was therefore repeated in another pond of the 
(jhetput fish farm under identical conditions. This time the required 
quantity of ‘Dicotox’ (at the rate of 2 oz. per 100 sq. ft.) was applied 
in three equah instalments at intervals of seven days. Not a single 
fish died during the 16 days of this experiment by which time all 
the weeds were completely killed, indicating that the required dose 
of 'Dicotox’ calculated on the basis of area of water surface, should 
not be administered at once but in tw6 or three equal doses at definite 
intervals. The experiment was repeated twice and the above obser- 
vations were confirmed. A study of the biota of the ponds during 
the course of the experiments indicated an increase -in the zooplank^ 
tonic organisms from the fourth day onwards. 

In collaboration with Sri S. Nagaraja Rao, M.sc., Assistant Director 
of Fisheries, Anantapur, the Bellary fort moat fish farm, 4 acres 
in extent and 8 to 15 ft. in depth, which was infested with a rank 
growth of Hy d villa VC treated with ‘DicotoxV at intervals 
of a v^ek at the rate of i gallon per acre (roughly i oz. per 100 
sq. ft.). The weed was completely killed in three weeks and formed 
a thick brown scum on the water surface which was wafted to one 
side by the wind. The entire fish crop of the farm was unaffected. 

Discussion 

‘Dicotox’ is a self-emulsifying formation containing the ethyl ester 
of a growth regulating substance 2, 4-D. The principle involved 
in the control of weeds by ‘Dicotox^ consists of the application of .the 
chemical to the leaves. It is absorbed by the leaf and translocated 
to the roots through the stem. Vaas (1951) has observed that 2, 4-D 
can kill floating tj'pes of vegetation like the water hyacinth but not 
submerged plants like HydrUIa verticillata. Our experiments have 
revealed that submerged plants like Hydn/Zn verticillata and Najas 
gvammea. are killed in about twenty days by ‘Dicotox’ application 
at the rate of i oz. per 100 sq. ft. Brown streaks and edges develop 
on the leaf surface of weeds a week after treatment and the weeds 
are finally killed. Rooted vegetation such as VaUisnena spiralis and 
Nymphaea ruhra having* their leaves shooting out of the water surface 
is also killed. 

Siirber (1949) has remarked that The phenoxy acetic compounds 
such as 2, 4-D and 2, 4, 5-T are still too expensive to be used as 
weed killers for submerged plants even though they are not toxic 
to fish in concentrations feqiiired to kill* vegetation’. The cost of 
'Dicotox’ at present is Rs. 26 per gallon in a 40 gal. drum which ' 
works out to Rs. 70-4-0 per acre if applied at the rate of i_oz. per 
lOQ sq. ft. 

King and Penfoiind (1946), Evans (1948)^ Surber (loc. cit.) and 
Vaas (loc. cit) have found: that- 2 j. 4-D does not have any harmful 
effect on freshw^ater fish within the concentrations used in practical 
applicatiohs. Our experiments . with ^Djicotox* have- confirmed - this 
and fish such as CatJa catla^ lMibW"f:nibnatus , CirrMna Teda and B^arhus 
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sanDitij siiccessfiiliy \vlthstO(>d a coticentration .■ oz. per loo sq. 

uf ‘Dicotox’ whereas the concentration rcc|Liired l<> kill Hydrilla 
verlicillaiii and Kajas gnnninea in about 20 days is only 1 oz. pe** 

100 'Sq. ft* , 

King* and Feafuiiiui cit,) sugg'ested tiiat the dt'cayiog weeds 

might lower the oxygen concenlration in the water to a marked extern i: 
and tiiiis might harm indirectly the fish-fauna. Yaas (loc. cit.) found, 
however, that no sucli harmful etfect occurred in Ihs expciriments 
under tropical conditions in Indonesia. Our field experiments with 
‘Dicotox’ coniiriiied that the decaying* weeds did not lo\\er the avail- 
able oxyg-en to the fish life. Our laboratory tests showed that all 
the phytoplankton died and that only some of llu‘ zouplanktunir* 
organisms were killed. AViien the exp</riments were repeated under 
natural conditions in the ponds of the Chetput fish farm, it was 
observed that there was an increase in the. phytoplankton from the 
second day onwards and an increase in the zoiiplanktun from the 
fourth day onwards, fividenlly the deca\ ing w(‘e<ls ha<i en('<Hiragc<l 
the. developmeni of plankton. 

Conclusions 

From the series of experiments it is concluded tiiat (i) -plcotox’ 
is able to eradicate submerged weeds like Ifydrilln vcrficillaln and 
Najas graminea and the rooted plants such as yalHsneria spiralis and'. 
Myniphaca nihra; (2) a dosage of 1 oz. of ‘l)i<'otox’ per 100 sq. 
ft, kills these four kinds of aquatic plants in about 20 days, or a 
dosage of 2 ozs. per 100 sq. ft. administered in three equal instalments 
at intervals of 7 days, kills them in about r6 drtvs ; (3) neither of 
these ^Dicotox’ dosages is harmful either diret'lly or indirectly to 
freshwater fish such as Cathi cafla, lAiheo pmhriaUis , Cirrhina reha 
and Barbus sarana; but there is a phenomenal increase in the density 
of freshwater biota of a pond treated with ‘Dicotox’ from the fourlb 
day; (4) the cost of treatment works out to Rs. 70-4-0 per acre. 

S u M M A R Y 

The role of aquatic vegetation in tlie et‘Onomy of pond life and the 
various methods that are in vogue for the control of aquatic plant'- 
are recounted. From a number , of field experiments it is concluded 
that a concentration of i oz, per roo sq. ft. of T)icot(>x’ costing Rs. 
70-4-0 per acre is capable of killing submerged plants such as Hydrilhi 
and Najas and rooted plants like ValUsneria and Kyiuphaea in about 
twenty days. ‘Dicotox’ wxis also tested for its harmlessness to fisli 
and freshwater biota. 
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[The Editor of our Botanical Section who needed clarification on 
a certain point wrote to the author as under :— 

‘In the paper you speak of so many ounces per square unit of 
surface. On the other hand from sthe context “Dicotox" is not 
spoken of as an oily substance .that acts by spreading* on the surface, 
but going into the water. Surely in this case the volume of water 
is more important than its surface. Is this correct? We have tried 
“Dicotox'’ in Bombay and it seems to form a perfect solution in water/ 
Mr. Chacko offers the following explanation : — 

‘ “Dicotox’’ is a self-emulsifying oil which is absorbed by the leaf 
and translocated to the stem and finally to the roots. As such, it 
is enough if this oily weedicide comes into contact with a portion and 
not the entire plant. The plants H’ydlWZl'a- verticillataj Najas graminea^ 
Vallisneria spiralis znd NyinpJiaea riihr a their leaves shooting 

towards the w^ater surface, and are easily killed. So we have spoken 
in terms of surface area. Our field experiments at Madras and at: 
Bellary in waters of varying depths have confirmed our view.* — Eds.] 
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I N T R OD U C T I O N 

1 greatly appreciate the honour, which the Couiicil of the Bombay 
Natural History Society has done me in inviting* me to deliver an 
address on the occasion of the Annual General Meeting. I am very 
thankful to them for the invitation. The choice of the subject has 
been influenced by two main considerations. Firstly, at the Annual 
General Aleeting of the wSocIety in 1948, I gave to the members an 
idea of the Satpura Hypothesis concerning the distribution of the 
so-called Malayan plants and animals to Peninsular India. Secondly, 
in view of repeated references to this Hypothesis in the Journal your 
energetic editor, Mr. vSdlim Ali, hasHieen requesting me to sum up 
in a popular form, for the benefit of Indian naturalists, the main 
findings of the Satpura Hypothesis. i\s great advances have been 
made since 1948 in our conception of the Hypothesi.s, I have thought 
it worth while to place before you some aspects of biogeography, mainly 
based on the distribution of fishes, which have shed a great deal of 
light on the palaeography and palaeocli mates of India. Though some 
of our findings will also be applicable to terrestrial plants and animals, 
it must be clearly understood that the vSatpura Hypothesis was , pro- 
posed and has since been intensely investigated only with regard to 
the fishes of the torrential streams, which, on account of specialized 
ecological features of their habitats, have restricted means of dispersal 
(Horn, 1947). 


^ Text' rt' the lecture delivered at the Annual General Meeting of the Bombay 
Natural HiFfory Society on 29th July, 1952,, at 6 p.m. 
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History of Indian Freshwater Fish Fauna 

The first record of an Indian freshwater fish is found in the Maieri 
beds of the Godavari Valley. These beds are of the Upper Triassic 
age and are thus as old as 170 million years. The Dipnoan or Lung- 
Fishes of the extinct genus Ceratodtis were the only Indian fresh- 



Fig. 1. The Dipnoan fish Ceratodus {Neoceratodus? forsteri from Cambridge 
Natural History, T, p. 509, 1904). 

water fishes of that period. As the name implies, they are double 
breathers, i.e., capable of breathing with gills under water and of 
utilising atmospheric air for respiration through the air-bladder 
modified as lungs. They were thus marsh-loving fishes associated with 
large rivers which flooded extensive areas at times to produce marshy 
conditions. No Lung-fish is found in India today, though forms allied 
to Ceraiodtis are living in Queensland (Australia), South Africa and 



Fig. 2. Present-day distribution of the Dipnoan fishes (from Cambridge 
Ndiiiral History, 7, p. 512, 1904). 

South America. Such a discontinuous distribution of these fishes shows 
their great antiquity. 

Where from did the Dipnoan fishes come to India and why did 
they die out here are the two obvious questions, which must be 
answered at this stage. During the Upper Triassic, there was a 
northern continent, the Angara (comprising part of Aisia, Europe 
and North America), and a southern continent, the Gondwana (com- 
prising Australia, southern Asia, Africa and South America). These 
two continents' were separated by seas but had a land bridge, the 
* Assam Link\ between China and India. The Lung-fishes would 
appear to have evolved during the Middle Devonian period (325 
million years) in North America and Europe and later migrated to 
the Gpndwana continent over the* ‘Assam Link*. From India as 
centre, they got dispersed to Australia, Africa and South America, 
Upper Triassic was a period of great desiccation in India so the fishes 
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Fig. 3. The Continents of Angara and Gondwana during the Upper Irins 
(Mcrdified iVoin Seward’s map in Life lhrou,iih A^es, 1931), 

knowledge about the Indian Dipnoan fishes nui}' see Hora and Menoii, 

1952- " . :■ ' . .. 

On the return of inoister eoiiditions during the Jurassic perioci 
(145 million years), there was again an invasion of freshwater fishes 









Fig. 4 . The Ganoid fishes of India, {a) (h) feint gomk^is. 

(r) Dapelius, (d) A Fyemdont fish (e) Lepido$t0us», ^ 
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from the Angara to the Gondwana over the ‘AsvSam Linkh This 
time the Ganoids or Enamel-scaled fishes of the extinct genera 
LepidoUiSj Tetragonolepis and Dapedhis colonised Indian freshwaters 
and dispersed to Australia, Africa and South America in the same wa}^ as 
the Dipiioans did before them. Another period of desiccation com- 
pletel}' wiped off this stock also, thou gli their near relations are still 
living in other parts of the world. The fossil remains of the above 
genera are now known from the Kota beds in the Godavari Valley. 

Wet conditions returned again during the Cretaceous period (120 
million years) and the Ganoid fishes of the genera Pycnodtis mid 
Lepidosteus colonised the Indian freshwaters once again. They, how- 
ever, became entombed in . the extensive lava flows of the Upper 
Cretaceous. Their fossils are known from the Lameta beds at 



Fig. 5. Map of India showing the probable area of Deccan Trap and the 
distribution of freshwater fossil fish bearing beds of the Triassic, Jurassic, 
Cretaceous and the Eocene periods. After S'. L. Hora (Pmc, Nat. Inst. Sc4. 
India, 1 (4), p. 398, 1938). 

Dongargaon in Madhya Pradesh. These fishes* also spread in the 
same way as those of the earlier two invasions. 

When the volcanic activities had subsided and normal conditions 
had returned in the early Eocene (60 million years), the existence of 
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the ‘Assam Link’ permitted another invasion of freshwater fishes • 
from the mainland of Asia. The Ganoid fish Lepidosieus and certain 



Fig. 7. Transgression of the Bay of Bengal during the Eocene, Miocene and 
Pliocene periods (Modified from Dr. M. S. Krishnan’s maps). 

Teleostean fishes of the families Osteoglossidae, Cyprinldae, Anaban- 
tidae and Nandidae colonised Indian waters but the Gondwana 
continent had become partly dismembered by then and there was no 
land connection between India and Australia, though land connections 
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bciwt'Cii India and Ah'ica and beUveeii Africa an<l vSuulh America 
are Indicaled by the distribution of iishes of tiau; period. "Fliese 
earlier lishes are now represented by their fossil lamiains at Deothan, 
Kheri, '['akii and Paharsingha in Madhya Fradesli. This fauna be- 
came e*n, tombed ill the successive volcanic eriip lions of the hhiccne 
and it appears that during* the Alickile EoGene, the 'Assam Link' gave 
way due to tlie transgre'ssion of the Bay of Ihmgal nort.lnvards. 
The earlier fauna having been completely annihilated, the chances 
of further invasions also became nil owing to llie extension of the 
sea. Til ere. are accordingW no fossil records of freshwater fishes 
for the whole of the Miocene period {25 million years). As a result of 
the Himalayan orogenic movements of the Pliocene {12 million years), 
a continuous arc of Himalayan-Alpine System seems to hav<i been esta1> 
lisiu*d for the spread » of certain hill-stream hshes. Also Si\\*a1ik ecolo- 
gical conditions became established at the base of these hills and thcsit 
facilitated the dispersal of marsh-loving Siluroid lisfats of the genera 
CJirysichthys^ My situ;, Rif a, Bagarius, Clarids, HtAcrohriUichus, etc. 



and of the Ophicephalid iishes. It would thus appear ihai; ihe C’arps, 
which form the most predominant group of the Indian freshwater 
fishes had not colonised Indian waters during the Plificeiu*, the reason 
being the brackisli waters at the head of the rec(*ding Bay of Bengal 
of that period. Further orogenic movements during the Pleistocene, 
combined with successi\'e waves of glaciation during llie last million 
years facilitated movements of freshwater fishes from east to west but 
rhe later invasions did not extend beyond India to Africa, It will 
thus Ik* seen that almost the entire freshwater fish-fauna of India 
i.'onsists of the Pleistocene migrants or of their modified descendants, 
fhe problems of fish geography, arising out of the present-day dis- 
tribution <.>r Indian lishes, are, therefore, of the Plt‘isfocene period 
<>nly and -we shall now I'xamine them one by one, 

Pf^ioBLEMs OF Fish CiHOGRAPin’ OF India 

Hiking into consideration the broader aspects of the distribution 
of the present-day freshwater fishes of India, one can enunciate the 
following problems that need elucidation:— 

i. Lhiiformliy of the fish-fauna of the Indus and tin* (ianga 
.river, svsterns. 
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, il. Extension of the Indo-Gangetie fish-fauna into .the MahaiiadI: 
; and Godavati river systems. . , 

ill. Occurrence of the so-called ■Malayan '.forms in the Western/ 
Ghats and the Satpura trend of mountains. 

,iv.. Dispersal of the fish-fauna of ■ the " Western Ghats . to .the- 
Eastern Ghats,. ■ Orissa Hills, Aravalli Range, ..Satpura: 
and Vindhya' Ranges. «■ 

v. Occurrence of the Sind fish-fauna in the Aravalli Range, 

vi. Absence of the so-called Malayan forms in. the .Western 
. Himalayas. ■' 

..u .Uniformity, of the fish-fauna of the Indus and the Gang a rwer 
sy sfoms, —-I hixve ■ referred above (p. 17 S, text fig. S) to the Siwalik 
Gulf, which stretched as a narrow arm of the sea at the base of 
the young Himalayas during* the Pliocene and received the drainage 
of the southern face of the Flimalayas. As showui in the figure, a 
considerable part of it towards the east contained freshwater in which 
lived the Siluroid fishes of the Pliocene referred to above. The sedi- 
ments deposited at the bottom of this gulf ultimately formed the 



Siwalik ilills with its rich fossil fauna and llora. I'here is no fish 
distribulion evidence at this period that there was* an Indo-Brahm or 
Siwalik Rit'cr as the fauna shows only extensive marsliy conditions. 
As the sea receded westwards, this gulf must have become a con- 
tinuous or a series of freshwater lakes, but during each Glacial period 
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of the Pleistocene, when precipitation- was hig-her, evaporation was 
low and the rim-Gff was greater, I presume this series of lakes may 
have joined again and run as a broad river draining towards the west 
and having its headwaters in Assam. Thus every Glacial period gave 
iis a mighty, roaring Indo-Brahm River of the geologist. The ecolo- 
gical conditions during the Glacial periods brought into India the 
migrants from the east and the Indo-Brahm River helped to carry 
them to the extreme vrest of India. 

On the northern side of the Himalayas also there was a similar 
longitudinal trough which dispersed the fish-fauna from south- 
west China to Seistan. There was also another longitudinal river at 
the base of the Vindhya-Satpur^ trend of mountains which helped in 
the distribution of the aquatic fauna to Peninsular India. 

So far no racial studies have been carried out on the species com- 
mon to the Indus and the Ganga river systems, but taxonomically 
they appear to be identical. Either there has been no significant 
change in the ecological conditions of the species since separation or 
the date of separation is so recent that marked racial diflerences have 
not yet had time to manifest themselves. It is believed by the geolo- 



Fig. 11. Tile dismemberment of the Indo-Brahm River during the late- 
Pleistocene. After D. N. Wadia {Ibid, p. 389, 1938). 

gists that the dismemberment of the Indo-Brahm occurred in the late- 
Pleistocene. There is some evidence for this belief from the fish 
distribution as is shown below. - 

ii. Extension of the Indo-Gangetic fish-faima into the Mahanadi and 
Godavari river system.?.— Plow did the fish-fauna of the Ganga migrate 
to the Mahanadi and colonise it? The greater part of the fish-fauna 
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'common to the two rivers is that of . the. plains and not .of ..the head- 
waters. .The explanation , of this riddle is to be To.und .in , the eustatic 
.,oiove.oieiits of . the . sea during* the height of any Glacial, period. . The 
sea level fell by. about , loo to 200 metres , and vast, stretches .of . „ the, 
.coastal, shallow' areas of the present-day seas became dry lands, The 
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Big. 12. The physiography of the Garo-Rajmahal Gap, (a) P'resent-day 
condition, {&) During the height of a Glacial I^eriod. After S. L. Hora (ibid.. 
17, p. 439, 1951), ■ 


Ganga, as is well-known historically, was flowing more towards the 
west. It seems that during the height of the Glacial periods, the 
Ganga and the Mahanadi may have formed a common delta thus 



. ^Fig.,' 13, . ,The, Lower, courses of 'the ■ Ganga and' .the Mahanadi .during the. 
height of a Glacial Period ' (Hypothetical), ' 


permitting the fauna of the Ganga to colonise the bed of the 
Mahanadi. 
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During which Glacial period did this transference of fauna'' occur? 
The answer to this question in terms of. Pleistocene geological events 
must be (a) after the dismemberment of the Indo-Brahm River and 
(b) after the tilting of the Peninsular block, for these two events 
resulted in the birth of the present-day Ganga and Mahanadi. So 
we are led to solve other problems before we can fix the date of 
the mixing of the waters of the Ganga and the Mahanadi. 

I am indebted to Dr. M. S« Krishnan for the following chronology 
of the Pleistocene Glaciation: — 


Beginning of 

End of last glaciation 
Last or ^th glaciation 

Years ago 
Ca. 10,000 
,, 20,000 

4ih glaciation 

IV Interglacial period 

,, 60,000 

,, 120,000 

3rd glaciation 

III Interglacial period 

,, 180,000 

„ 250,000 

2nd glaciation 

II Interglacial period 

,, 440,000 

,, 500,000 

1st glaciation 

I Interglacial period 

,, 560,000 

,, 600,000 

Pleistocene 

... 

,, 1,000,000 


What factors caused these climatic variations is difficult to say and 
is outside the scope of this article. In a recent paper in the Society’s 
Journal (Vol. 50 , No. 4, p. 7*18., 1952) on ‘The Climate of India’, 
Banerji has stated: 

‘Post-glacial time falls into three main stages: first, a period 
of steadily increasing warmth, covering the establishment and 
decline of northern coniferous flora; next a long period of maxi- 
mum warmth, marked by, the dominance of deciduous forests ; 
and finally an indication of decreasing warmth accompanied 
by gain of conifers at the expense of deciduous species. These 
results came from pollen analysis. There are minor variations, 
namely, return to warm conditions a thousand years ago 
and a present-trend to warmer and drier conditions, which 
may be no more than a passing phase. In producing these 
long-period changes some common cause was at work, which 
has also been changing more or less rhythmically. There has 
been much discussion over this common cause, but at present 
attention is centred mainly on the variations of the seasonal 
distribution of isolation in dfiferefit latitudes through changes 
in the constants of the earth’s orbit, the inclination of the 
earth’s axis and the long-period changes in the solar radiation.’' 

I have quoted the above long passage to indicate that: 

i. Climatic changes and the resultant factors bring about vast 
changes in the ecology of organisms and induce specia- 

''tion.. ^ ■■ 
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ii„. , Biological , objects 'can be , good ■' indicators ,of ■ climatic:, varia- 
tions in the past. ' 

iii. I’here is no .stability so far as climate is 'concerned,, there 'being, 
sljort-period as well as long-period variations. 

We have seen that there is no difference between the ffsh-faunas 
of the Indus, and the, Ganga River Systems and from this it can 
reasonably be inferred that their separation is of a recent date. Further, 
the flirviatile forms living in a more or less uniform environment are 
not likely to show a very rapid rate of speciation. Taking these two 
facts togetlicr, it would seem probable that the separation probably 
oceurred during the third or fourth glaciation^ at the most 250,000 years 
ag'o. "idle geologists also consider that the present drainage system 
of northern India was established during the kipper Pleistocene. 

Due to the tilting of the Peninsular block, the species of the 
Western Ghats, as we’ll be shown below, have got dispersed over a 
very wide area but so far as our studies have shown they have not 
yet become differentiated into subspecies or races. I have an intuitive 
feeling that the tilting of the Peninsula and the dismemberment of the 
Indo-Brahm were probably results of the same force and occurred 
simultaneously. 

iii. Occurrence of the so-called Malayan forms in the Western 
Ghats and the Satpura trend of mountains, — The occurrence of the 
Malayan forms in the Western Ghats and other hill tops of peninsular 
India has been known for a long time. The most accepted expla- 
nation has been that both the Himalayan plants and animals retreated 
to the south during glaciation and during the interglacial periods 
went up to the hill tops to escape from the heat and dryness of the 
plains.* This also accounts for their discontinuous distribution at the 
present time. Such a simple explanation could possibly fit in with 
the mode of dispersal of terrestrial animals and plants but could 
not account for the distribution of torrential fishes. Accordingly, 
the Satpura Hypothesis was proposed in 1937 and field studies proved 
some justification for the hypothesis. The main difficulty lay in the 
presence of the Garo-Rajmahal Gap which had to be crossed over to 
get access to the, Satpura trend of mountains. The geological 
evidence concerning the age of the Gap w’as often discussed but 
proved to be ambiguous. However, it has now been found (Flora, 
1951) that during each glacial period the level of the gap became 
several hundred feet higher relative to the sea level on account of 
eiistalic movements of the sea (Text fig. 12). Owing to the increased 
precipitation, less evaporation and greater run-off's during the Glacial 
periods favourable ecological conditions were thus established for the 
dispersal of torrential fishes across the gap. 

Extensive field investigations have shown (Menon, 1951) that the 
route of migration of the torrential fishes lay along the Satpuras and 
not along the Orissa Hills and the Itastern Ghats. From a detailed 
taxonomic study of the fish isolates in Peninsular India, Silas 
{1952) has found that there were 5 invasions corresponding to the 
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5 Glacial periods of the Pleistocene. I believe that the researches so 
far carried out in the Zoological Survey of India have supported the 
Satpura Hypothesis. The contribution of this hypothesis in regard 
to the dispersal of the terrestrial forms lies in the fact that the 
mountain ranges or hill tops developed favourable ecological condi- 
tions earlier and such conditions persisted there longer than in the 
plains. At all suitable heights favourable conditions persist up to the 



Fig. 14. Map of India to show the route of migration of the Malayan hshes 
•and places of investigation in connection with the; Satpura Hypothesis. 


present and that is why the relict forms are now isolated on hill tops 
ill Peninsular. India., ' _ ^ 

' w. Dispersal of the Ghats to the Eastern 

Ghats ^ Orissa Hills j Arav alii Range ^ Satpura and Vindhya Ranges .—-'t 


I' 
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referred ■' above to the,, tilting* of , the Feninsurar, 'block during 
ate. Pleistocene. , Menon, (1951) has dealt with this, point exhaus- 
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t'lg. 13. Pre-tiit and' ',Fost-ti,lt drainage of ^ Peninsular India. After , O. K. 
Mf.nnn (Proc. Nat. Tnst.--Sti. India, il, pp. 493-494, 1951). 


tively and very lucidly so I propose to reproduce 3 of his drawings 
here which are self-explanatory. It is surmised that the tilting of 
the Peninsula occurred not more than 250,000 years ago and that 
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Fig.- 16. Dispersal of the Western Ghats fishes as a result of ihe tilting of 
the Peninsula. After A. G, K. Menon {ibid., il, p. 495). 

was probably contemporaneous with the dismemberment of the Indo- 
Brahm river.- 

■V. Occurrence of the Sind fish-fmmci w the AravalU Range . — 
Hora and Mathur (1952) have dealt with this problem very recently. 
They have shown that a sunken ridge exists under the desert sand 
which may have been a regular chain of hills connecting the Sind 
Hills with the Aravalli Hills. It was probably along this chain that 
Labeo nigripinnis of the Sind Hills* migrated to the Aravallis. This 
migration must have been, geologically speaking, quite recent as there 
appears to be no racial differentiation between the Sind and the 
Aravalli specimens. Such a migration may have been facilitated by 
the ecological conditions associated with the Glacial periods. 

VI. Absence of the so-called Malayan forms in the WesterTi Himala- 
yas. — This problem is forcibly brought home to any one who studies the 
fauna and flora of the Himalayas. The so-called Malayan element 
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predominates as 'far as the ^teesta .drainage J:)ut thereafter .toward the, 
west 'it becomes less and less. It was .this., fact that made 'me'.p.ropose 
the Satpiira:. Hypothesis, in. 1937 in the following terms: .. 

*As the Himalayas rose to. a great height in the region of the 
isthmus (.mostly, t, he western part .of the Assam,,' Himalayas 
and eastern part , o:f t.he Nepal • Himalayas) all the. ev.idence 
concerning the north-eastward extension of the Indo-Brahm 
seems to have been obliterated. The uplift movement was 
probably most active in this region as we find practically 
all the highest peaks of the Himalayas clustered round this 
area. This differential movement which probably occurred 
late ill the Miocene period, must have obliterated all traces 
of the eastward extension of the Indo-Brahm and also acted 
as a barrier between the eastern and the western Himalayan 
fishes. The new stocks of specialised hiU-strem^^ fishes from 
the east, not finding means to cross this harrier, were 
deflected towards south-west along the Satpura Trend whxh 
probably at that period stretched across India as a pronounced 
range from Gujarat to Assani Himalayas. From Gujarat the 
hills f ream fauna migrated towards the south along the Western 
Ghah and spread to the hills of the Peninsula in the extreme 
soutliT 

The portion of the above passage italicised now gives an idea of 
the original conception of the Satpura Hypothesis. Just as many of 
the original ideas had to be changed with regard to the Satpura 
Hypothesis in the light of further investigations, in the same way 
the above views with regard to the size of the Himalayas have under- 
gone many changes. For instance, text fig*. 7 shows that there 
was a transgression of the Bay of Bengal in the region of Assam 
from the late Eocene to the Pliocene. It would thus appear that the 
Assam and the Darjeeling Himalayas are features of the post-Pliocene 
physiography of India. In fact, it has now become clear that the 
Central Asian uplift Is, geologically speaking, very recent (Hora, 1952). 
There is abundant geological evidence that there was another major 
uplift of the Himalayas after the Pliocene. It is during the Pleistocene 
period, therefore, that the marine, estuarine or freshwater marshy 
gap between India and the countries to the east and north seems to 
• have been filled up. The monsoons as they are established in India 
today, could not have been established till their passage to the 
Central Asiatic region Iiad been blocked by a mountainous barrier in the 
north-east, I am informed by Dr. S. K. Baiierji that the south-west 
monsoon, in its present form, apparently commenced to be (‘stablished 
at the close of the Wilrm glaciation. The present system of monsoon, 
according to Dr. Banerji, must have developed when the Himalayas 
attaiiuM a height of 10,000-15,000 ft., which is also roughly the depth 
of the south-wesf* monsoon. 

When the Pliocene Assam Cap in the Himalayas was filled up 
and the Himalayas had attained a height of 10,000-15,000 ft., only 
then could ihe monsoon rains produce torrential conditions in the 
Himalayas favouring tlie dispersal of the tor fishes coming from 

thc‘ east. Evidently, this period is limited to about 20,000 years and 
thus there has not been suOicient time for the so-called Malayan 
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forms to spread their range westwards along the Himalayas. Our 
present studies have shown that a gradual spread westwards is taking 
place, for instance, has already gone as far as the Kangra 

Valley and P5ilorhyncte5 as far as Delhi. Several other forms have 
been found in the Kosi and Gandak drainage systems. Mr. A. G. 
Menon is working on this problem and his results will be published 
shortly elsewhere. 

G O N. C L U S-'I O 'N " , ,* ,' v 

I have so far discussed the fish geography of India, but now in 
conclusion I wish to point out in what respects advances have been 
made in elucidation of the palaeography of India. 

The Assam Link. — -During the Triassic period when there were 
only two large continents, the Angara and the Gondwana, separated 
from each other by seas for the greater part of their coast 
lines, there was a land connection between them over the Assam 
region. This connection seems to have persisted up to the upper 
Eocene when a transgression of the Bay of Bengal separated them. 
The marine gap thus created continued in existence till the Pliocene 
when brackishwater marshy conditions set in. The true land connection 
seems to have been established again in the Pleistocene but it was not 
until about 20,000 years ago that the Himalayas in this region covered 
the gap with high mountain ranges. 

The Dismemberment of the Gondwana Continent. — ^The Gondwana 
Continent seems to have started breaking up in Eocene and by Upper 
Eocene Australia had separated off. Not very long after but still 
within the Upper Eocene, South America became separated from Africa. 
Though Africa also got separated from India for the greater part of 
its extent but retained a connection with India in the north-east, up to 
the middle pleistocene. 

The Palaeo -Climates of India. — Both during the Upper Triassic 
and Jurassic periods there was intense desiccation so that all aquatic 
forms seem to have died out. Recolonization seems to have occurred 
again and again so long as the ‘Assam Linkk existed. The monsoon, 
as it is established at present, commenced only about 20,000 years 
ago when the Himalayas had attained a height of 10,000-15,000 ft. 
and the gap in the Assam region had been walled up. There were 
five well-defined periods of glaciation which gave India pluvial con- 
ditions and converted its plains into plateaux owing to the eustatic 
movements of the sea. 

The Deccan Traps. — The lava flows, that have given us the Deccan 
Traps, seem to have commenced in the late Cretaceous period and 
continued at long intervals up to the Upper Eocene. They annihilated 
the flora and fauna during each active phase and the intervals between 
successive flows were of sufflciently long duration to permit of coloni- 
zation by plants and animals. 

The Peninsular Tilt cvnd the Indo-Brahm. — It is postulated that the 
tilting of the Peninsular Block and the dismemberment of the Indo- 
Brahm occurred simultaneously about 250,000 years ago. The 
Mahanadi and the Godavari were flowing north-westwards before 
the tilt and the drainage of Assam then discharged into the large 



rivcx, the Indo-Brahm, that flowed. Into the- Arabian 'sea. ■, The^ Indo- 
Braliin River is shown,. to be a successor of the Siwalik Gulf, thus the 
two views of -the geo.Iogists are reconci,led, ■ It is also postulated that' 
the Ganga and the Mahanadl had a common delta during the last two 
phases, of glaciation. 
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A NOTE ON SOME NilTURAL BARRIERS IN BURMA " 


J. M. D. Mackenzie/ I. F.s. (Retd.) 

{With a map) 

This paper was drafted before I saw Smythies’s ‘‘Birds of Burma’. 
His introduction contains a scheme for dividing Burma into a number 
of faunal districts. I am not a systematist, and do not really under- 
stand the relative importance of various differences, generic, specific 
and subspecific. I tried to make lists of birds peculiar to one or more 
of his districts and could not do so even to my own satisfaction. 
While I agree that there are such areas, I am not competent to deal 
with them. I therefore reverted to my original intention, to discuss 
the barriers which separate certain areas of which I have experience 
rather than the areas themselves and their fauna. 

Col. J. K. Stanford was good enough to lend me reprints of his 
various papers about the birds of north-east Burma. While they 
settled any remaining doubts about my ability to deal properly with 
faunal areas in Burma, combined with Smythies they left me uncertain 
about the relationship between natural barriers and distribution limits. 

Factors limiting distribution are many. One curious case is the 
Elf Owl Micropallas whitneyi in arid North America. It nests in the 
holes of two woodpeckers, Centurus uropygialis and Colaptes chry^ 
soides mearnsi in giant cactus Germs giganteus. The woodpeckers 
make holes in other species and places, but the owls do not use them ; 
not all cactus areas are within the range of the woodpeckers, but 
outside it the elf owl is not found (Allee, p. 234). Birds of really 
high altitudes occur in north-east Burma only ; it seems essential 
for them to be near snow. The same applies to the Takin Budorcas 
taxicolor. At the other extreme, many tropical Malaysian birds extend 
into Burma in Tenasserim, sometimes as far north as Karenni. The 
limiting factor seems to be temperature and/or humidity. In the 
south there is no physical barrier although with the blood pheasants, 
etc. in the north it might be held that the low ground — a comparative 
term as their low limit seems to be about 7,000 ft. — forms a barrier 
and prevents spreading. They must apparently have higher ground, 
at least 10,000 ft, within reach. At lower altitudes /many hill species 
do not descend below a certain level/ often 2,500-3,000 ft., while 
other forms do not go higher than this. The Dry Zone is a special 
case where a few birds and the thamin Cervus eldi seem to be limited 
to areas of excessively small rainfall, in fact to conditions nearing 
those of a desert. 

A temperature or humidity change when it is a matter of latitude 
is difficult to see as a physical barrier to the extension of the range 
of a species. One requires at least a rainfall map with isotherms. 
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Tlie iiiay ^ operate 'on 'the-- animals, themselves in that they .do 

not liirlve outside certain limits, or on their food or their habitats. 
Certain Hawaiian honey eaters, Drepanids, , live in dense tropical rain 
forest. A road Was cleared through, and although they live on both 
sides, they are said never to cross the gap. An American humming 
bird A^^'yrtria boucardi A is comtnon in ont place for a month when 
a particular ilow'cr is in bloom. In nearly loo years it has not been 
found elsewhere, nor in the other ri months of the year (Grlscom, p. 49 , 
,,73). I'here are other similar cases. We can see a gap in dense 
forest or a blooming flower; they are limiting- factors but hardly 
natural barriers. 

1'he most obvious natural barrier is the sea. We can under- 
stand that an animal cannot cross it unless it can fly— -there are 
exci^ptions, animals dispersed on drifting rubbish — and that powers 
of flight must be of a special kind; but the willow warbler Phyllos- 
CO pus irochilus for instance looks an unlikely candidate for crossing 
Ihe itnglish Channel, and a small gull with a broken wing once swam 
the Allanlic Ocean (Hickey, p. 38). In the case of penguins and 
seals, etc., it is the land which is the barrier. The Amazon, and even 
its bigger tributaries limit some birds, and Grand Canyon, a wrinkle 
on the face of the earth a mile deep, has diflArent subspecies ul; 
some small mammals on each side. When we come to mountains, 
W’e seem to be on solid ground. One cannot very well miss the 
Himalayas, the Rockies or the Andes with their altitudinal changes 
in vegetation. We can see these and the change in temperature may 
be obvious in a day’s march. The same applies in a lesser degree 
to the Chin Hills and the Maymyo plateau. But It is not a ph3'sical 
impossibility for a bird or a mammal to cross mountains. They can 
fly in short hops or walk the whole way — we do it ourselves. Small 
warblers have been found dead at very great altitudes (jcS,ooo ft.) on 
migration, although many migration routes run along instead of over 
hills. It is not the mountains in themselves which set limits, but the 
conditions which they produce. It is the same with the Dry Zone; 
the I rrawaddy-Chindwin valley is bounded on the east and west by 
high ground, but from the south northwards we get first tropical 
conditions as far as Prome, then extreme aridity to Monvwa followed 
by a wet subtropical belt in the north ^ without any ofn'ious physical 
change in altitude or conformation. 

One is driven to the rather illogical conclusion that a natural 
barrier must be something which can be seen and which is a mfl.ura! 
feature wiiich can be shown to limit the range oi' a number of species. 
Latitudinal changes in temperature are gradual while the tolerances 
of diilerent species vary ; so their limits also vat-}* and do not result 
in the more or less definite demarcation line found with altitudinal 
changes. This does not perhaps apply to the far north where a certain 
isollierm not very much above freezing point thaws the gnjund and/ 
or allows vegetation and insects to become active and so provides 
co\<‘r and food which Is absent below it. 

A mountain range, while it is a barrier to plains specices, forms a 
dispersal route for those of higher altitudes, and the same is true 
of other barriers.- . ■ ' 
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Introduction . 
a. G e n e r a 1 

When stationed in the Upper Chindwin Forest Division, Burma, 
1912-15, I collected eggs which are mostly in Stuart Baker’s collec- 
tion in the British Museum, and also made collections of mammal 
skins for the Society’s Mammal Survey of India, Burma and Ceylon. 
They came mainly from between the Chindwin and the Manipur 
boundary, which here runs along the ridge of the Chin Hills, but 
included some from the east bank of the river. ShortTidge and 
Macmillan, the Society’s collectors, came to the district for about 
three months in 1914, and I handed over to them about 100 skins 
which contained some new species, e.g, Callosciimis macmillanL 
Unfortunately my name was erased or cut out from the labels, which 
makes it necessary to see them to identify the skins by the writing, the 
date and the locality, as I was using Shortridge’s printed labels. 
I have seen some in the British Museum, including the type of 
C. macmillani. 

?>. G e o g r a p h y 

To understand the problem, a sketch map is given, simplified to 
bring out the essentials. The Chindwnn-Irrawaddy Valley — broken 
ground with swamps but all under 2,000 ft. elevation— thrusts itself 
up to or nearly up to the Hukawng Valley. It is about 100-150 
miles wide, including the two flood plains, that w^est of the Chindwin 
not being very wide. From a point north of Monywa nearly down 
to Prome, the rainfall is very low ,^8-12 in. only, and temperatures 

are very high, up to i2o®F. at times. This is the Dry Zone, with 

profoundly modified vegetation, which is an even more formidable 

barrier to the dispersal of hill species than the wetter and cooler 

low ground in the north and south with about 80 in. of rain. 

The hills form an elongated horse-shoe: from the north of the 
Hukawng Valley, the Naga Hills, Manipur and the Chin Hills run 
down to Mt. Victoria (10,400 ft.) on the west at heights of 5,000- 
7,000 ft., with Saramati in the north, 12,500 ft., unexplored in 1915^. 
To the south this ridge is continued at a lower level as the Arakan 
Yomas. To the west lie the Khasla Hills, with no considerable 
rivers between, forming part of the same mountain mass. To the 
east, the Kachin Hills, the Shan States and Karen ni are parts of 
a similar ridge or plateau of high altitude, very high indeed in the 
north-east where altitudes are greater than in the west.. There are 
various high points over 5,000 ft. at least down to the level of Moulmein 
where Muleyit Mountain is 6,300 ft. Others are Thandaung, near 
Toungoo, and Taunggyi. East of this again lies the Salween river and 
beyond that the Mekong ; the high ground between these rivers may 
give another dispersal route for hill species. The mountains north 
and west of the Hukawng Valley run into the Himalayan system, 
and to the east, into the Chinese mountains. 


^ Still largely so. — E ds. 
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A cross-seclioii anywhere across the Irrawaddy-Chlndwin Valley 
gives much the same features-: High ■ ground , over , 3,000 ft.- to the 
west, the, Naga,-Ciiiii Hills; then 150 mdes, of , ground , under 2,000^ 
ft., the valley,,.^ followed by the Kachin-Shan ridges and plateaux. 
To the east again .is the Salw^een with a high ridge beyond, it and the 
Mekong, beyond , that again. 

Between the Manipur-Chin Hills ridge and the Chindwin, the Yu 
and Myittha -rivers form the Kabaw Valley and , its extension to the 
south, low: lying Hats with a ridge of hills not over 3,000 ft., the 
Yonias, -between them and the Chindwin. ■ (Yoma is the generic term 
in, Burmese for any ridge or hills.) The Chindw.in Yomas a,re well 
wooded and, with the'-' Kabaw Valley, serve to isolate the Chin Hills- 
high level- fauna; .that of the- Yomas is of a low altitude type. „ 

There are' no big towns^ in the west, Kampetlet, .Haka, Falam :and 
Fort ' White being .in , 1915 little more than .Military Police posts', 
aithoLigh Imphal in ..Manipur is' bigger. In the east, Kalaw, Taiinggyi,. 
Maymyo and Mogok are all big towns from which collections have 
been made." 

In the Dry Zone., Mt. Popa, 5,000 , ft., forms an Island habitat 
with comparatively high rainfall. 

The Chindwin is shorter than the Irrawaddy, and was said by 
captains of the Irraw^addy Flotilla Company to be faster. It is sug- 
gested by Shortridge (Wroughton, 1916 a) that islands formed in 
the Irrawaddy by cutting out bends were connected first with one bank 
and then with the other, thus allowing animals to pass over the 
river. Such islands are certainly uncommon on the Chindwin if they 
have existed at all to an important degree. I have seen what was 
reputed to be one of them on the Irrawaddy, where a big bend had 
been short-circuited and later joined up to the opposite bank, a cold 
weather land bridge being formed in a very short time. All appear- 
ances pointed to this having occurred, and if so a considerable bit 
of land, 2 or 3 square miles, had been transferred from one bank 
to the other, with its inhabitants. Whatever the reason, the Chindwin 
acts as a natural barrier to the distribution of squirrels; with one 
small exception noted below, the species and subspecies occurring 
on each bank are distinct. The Chindwin, although not as big as 
the Amazon, is still a big river, and it is fast. 

But in the same area there is another type of barrier. The Hood 
plains of the two rivers, separated by over 100 miles of low-lying 
land, cut off the hills on the west from those in the cast, and the 
only high ground link is through the Plukawng Valiev in the north. 
This effectively limits the distribution of animals living at 3,000 ft. 
and over. 

c. Dispersal R o u t e s 

FiTmi this it will be seen that the normal routes for dispersal are 
north and south. The western ranges, Naga-Manipur-Chin Hills, 
with Mt. Victoriii and the Arakan Yomas, join the west end of the 
Hiikawng Valley mountains. Ph'oin the east of this valley, the snow- 
capped tops of the northern mountains near Fort Hertz (Piitao) run 
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south with the high points mentioned above right down to Muleyit 
Mountain, the Kachin Hills, Shan States and Karenni, Except for 
Stanford’s papers on the birds to the north and east of Myitkyina, 
I have not seen much from this area; I have no good library available. 
The Vernay-Gutting expedition made extensive mammal collections in 
the north-east. There is more than one route south giving isolation 
for differentiation in the Irrawaddy-Salween and Salween-Mekong 
ridges. 

2. Squirrels 

Thomas and Wroughton (1916 a) give a list of squirrels found on 
each bank of the Chindwin, This, aniended by subsequent papers 
(Thomas, 1916, c and d) is given in Table i. Except for Ratufa the 
squirrels have all been massed as Callosciurus by Ellerman who has 
been followed here. Ratufa gigantea Is found on both sides of the 
Chindwin in the north, and Lord Granbrook tells me that he saw 
these animals (and gibbons) almost daily up to a pass about 6,500 ft. 
between the drainages of the Mali-Kha and the N’mai Kha, the west 
and east branches of the Irrawaddy. Although no barrier was appa- 
rent, neither of them was seen or heard beyond this point. In the 
south on the Ghindwin Ratufa splits into -R. g. lutrina on the west 
and R. g. fellii on the east, the latter being a light coloured animal 
probably produced by the conditions of the Dry Zone; on the west; 
they spread into the hills, but on the east they are confined between 
the Irrawaddy and the Ghindwin and so are isolated. The Irrawaddy 
seems to be a barrier for this big squirrel. All the other squirrels 
are found on one bank or the other only, except for C. mearsi virgo 
at Homalin. The species probably crosses on rafts or boats; I have 
seen similar ground squirrels elsewhere on bamboo rafts when tied 
up to the bank; they are sometimes very long and 'the animal is 
found round villages and huts so is accustomed to man. Goming 
■down the Ghindwin in flood, I have seen very big rafts of rubbish, 
in extreme cases perhaps an acre in extent, and on them were snakes, 
lizards, rats and possibly other animals. They may be stable enough 
to bear a man. I have seen a tiger, a pig, two barking deer and 
tame elephants* swimming in mid-stream, but doubt whether anything 
smaller could cross alive in this way. 

These squirrels show the Ghindwin as a barrier to their spread. 
The river varies considerably in width both from place to place and 
with the season, from a quarter of a mile to well over a mile. 
The narrowest places are gorges where the river cuts through a 
ridge, and here the two sets of squirrels (Table i) come to wdthin 
about 400 yds. of each other without mixing. But it is not at 
such places that rubbish rafts will lodge as the current is too strong; 
it is the wider stretches which provide shallows suitable for strand- 
ing. Here there are usually big areas of elephant grass (kaing) 
on ground flooded when the river is high, which offer an almost 
insurmountable obstacle to reaching the trees beyond them. Squirrels 
can also jump considerable distances and so have every chance to 
get ashore again when the raft first flo'ats. They are more active 
than snakes or rats. 

13 
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In, the Chin Hills, I collected considerable numbers of rats (Thomas,; 
19166 iind Wroughton, : igib'-'h). ■'■■■.■Of' ■'. these, Rathis manipnlns is 
confined to the western hills. . "Airthe^specimens in the British Museiuii 
are from the Chin and Naga, group except one, collected by Wickham 
on Mt. Victoria, which is only ah' extension of the same ridge. There 
are 3 skins of if. nilidus obsoletus (Hinton^ 1918), all collected by 
me in the Chin Hills. Rn howersi macke.nziei has been collected 
in the Chin the Naga Hills and. -the Khasia Hills. There, an^ 

two skins which want comment. One \vas collected by S. F. 
i-fopwood and the locality on the label is ‘Kindat, Chin Hillsk In reports 
this has been shortened to ^Kindat’, which was on the west bank 
and then the headquarters of the forest division I'overing the north 
Chin Hills. Hopwood (not to be confused with J, C. Hopwood) was 
working near the Chin liills, 20 to 30 miles west of Kindat, and in 
three years collecting from Kindat, I did not get this species any- 
where in the plains or near Kindat, so I think this specimen came 
from the same locality as my own, the Chin Hills and not Kindat. 
The other is a rat collected by Lord Cranbrook, B.M. No. 33.11, 
1.83, named i?. 6. mackenziei and labelled ‘Hills E. of Nam Tisangk 
This again is shortened to ‘Nam -Tisang’ ' in reports. He tells me 
that he went north from Myilkyina, and most of his things came from 
the Adung Valley, 28^10' N. and 97^40' E., just east of the Hukawng 
Valley, near Putao (Fort Hertz). The skin is listed by Ellerman 
as the only mackenziei skin with the hindfoot not under 52 mm.; it 
is 52 mm. The hindfeet of El howersi Jeae are given as 51-52 mm. 
].)Ut there are or were then only two known specimens, one in tin* 
British Museum the type, a spirit specimen, and one in Genoa. I 
am not qualified to name a disputed rat, but on the hindfoot and 
perhaps the skull plus the distribution probabilities I think this 
specimen of Cranbrookks js either the third known skin of R. h, feae 
or a new subspecies. 

So we have three rats confined to the Chin-Naga- Khasia hill 
group to the west of Burma. They are all hill species and presum- 
ably the barrier to their spread is the Chindwin-Irrawaddy fiood plains 
and valley. The typical R. howersi bowersii seems to have a wider 
distribution, including the general area of mackenziei in the west and 
jeae in the east. I got skins from the .same camps as mackenziei but 
have no data as to the possible niches of the two subspecies. It 
might be (devation as specimens came from above and below my camps 
at about 3,000 ft., both were said by the Cliins to be jungle as 
tipposed to village rats, and to be found near shifting cultivation, 
but they might difler in preference for, e.g. trees* and actual culti- 
vation. The Ghins ale them both and say they resemble chicken. 

The same type of distribution is found in many birds : for instance 
Phasianiis kumiae hnmiae in the west and P. Ji. hurmanicus in the 
<‘ast; I Trochalopleron phoeniceum baked and rifpo}nii; I'rochalopteron 
erythracepiiulum crythrolaenut and wood/; these two seem doubtful, 
but ha\’e btxm separated.] Itinfhocincla cineracea cineracea and 
slyani; J)ryoHasl.es gidhanus and sarmio ; Garndus leucotis oaiesi and 
Jeucotis, and many others. Some .butterflies and other insects are 
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limited in the same \va};, and there may well be other differences in 
both animals and plants. 

In 1914-15, I made small botanical collections in the Chin HillsS 
some of which were damag-ed when a porter fell into a flooded river 
and w^as nearly drowned. Most of the specimens were trees and 
shrubs. A good botanist (I think either C. G. Rogers or H. H. Haines) 
told me that they seemed to be allied with India rather than with 
Burma-Malaya-China, but I have no further details about them and 
cannot trace the collection which w^as made officially and presumably 
went to Dehra Dun. Dr. Frank Kingdon Ward very kindly tells me 
ill a letter that in the north, there are a fair number of identical 
species in the Alpine regions of Burma and Assam, from the Himalayas 
to China. But Primula fiUpes Rnd P. sherrijfiana are found both 
sides of the Assam Valley (Himalayas and the Naga-Manipur hills) 
and neither has been found east of the Ghindwin. Rhododendron 
arizelum IS found in the north of Burma, extending westwards to 
Tsangpo further north still, and is replaced by P. macabeanum west 
of the Chindwin. The lilies east and west are diff'erent, Liliuni mack- 
lihae (Manipur) and P. nepalense and L, walUchiamim (Assam. 
Himalaya) being replaced by L. priniuUnitim and 'L. hakenanuni east 
of the Chindwin. He thinks that the flora of Manipur (and hence of 
the Chin Hills) differs considerably from that of the Htawgaw area in 
north-w^est Burma at corresponding altitudes. The former is more 
closely related to the Himalayan flora across the Assam Valley than 
to the Chinese flora across the Chindwin and Salween Valleys. The 
Htawgaw flora is markedly Chinese. There is a wind gap at 4,000 ft. 
where the Chindwin turns west in the Hukawng Valley, between that 
valley and the Assam Valley. It may be that a much larger river 
than the Chindwin, perhaps the Dihang, flowed through it in glacial 
or pre-glacial times and constituted a formidable barrier to spread. 

I have been unable to get anything definite about trees, except 
that although the pines east and west are considered at present to 
be the same, their resins are different. It has also been suggested 
that the Dipterocarps and wild mangoes are different, but I have 
not been able to find a forest botanist with the requisite special 
knowledge of the two areas to take this further and give names. 
There is a consensus of opinion that there is a difference in the trees, 
and I have to thank those who have answered my questions to the 
best of their ability. The old Burma Forest Service now being 
scattered all over the world, it is difficult to get into touch. 

As regards insects, Brig*. W. H. Evans has most kindly given me, 
the following in a letter. Capt. E. V. Watson divides butterflies 
into three groups: 

1. Low elevations up to 2,000 ft. 288 species. 

2. High elevations over 2,000 ft. 92 species. 

3. All elevations, 67 species. 

Group I is typically Burmese; one-third are Burmese not reaching 
India; one-sixth are north-east Indian, not going' further south or 
east; the rest typical of Burma and India. 


^ A list -of the plants collected is file-datKew Gardens. 
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Group, 2, is almost ; entirely east., ftimalayan. Only 7 out of the'. 
■92 reach Malaya*. . 

.Group ^3 64 fly throughout 'Burma, 3 do not. go ,'soutli..' of the,/ 

Chin Hills* Of the 64, 2, do, not go. further north, 42 are.^of/universai,: .. 
.clislribulion. Four reach , the, west Himalayas, and 16 only reach .the, 
north-east Himalayas. 

. good many north-east lnd.ian species, have been found , in, , the 
Karen Hills and Shan, States and vice versa, but always with a more 
or less intensified subspeciflc dilference. Specific instances are: 
Tehiopalpus imperialis imjperia^^^^ becomes T* t, imperatrix; Euploca 
klugii becomes E. crassa; EuthaUa jtilii appiades becomes E. ]. 
xiphiones. 

Brigadier Evans also tells me that two Chinese butterflies occur 
in the Chin Hills. I'hey are common at Ta Tsien Lou in Szechwan, 
and occur nowhere else in India or Burma. They arc (Airterocephalm 
•dieckmanni at Fort White and Abraximorpha davidii on Mt. Victoria. 
The special interest of this is that I obtained a flying squirrel, 
FeLaurisla sybilla in the Chin Hills, a female and one young one 
from a nest. The only closely related species come from China. 
They seem to have followed the high hills round the north of the 
Hukawng Valley and come down the Naga-Chin Hills into Burma, 
perhaps living at a lower altitude in the Chin Hills than in the north, 
as some birds do, 

,, 4. Clines, ; ' 

Another point comes out especially from the squirrels. Apart from 
•distinct species on the two banks, there are a number of colour dines.. 
The most striking of these is Caltosciunis sladeni oi which the typical 
form is found at Kindat and extends eastwards. To the north, 
millardi^ haringtoni, careyi, fryanus, and shortridgei are first succes- 
sively paler, almost to cream, and then go back to grey. To the 
.south the red in sladeni develops it into a bright red animal, riihex. 
There is a good colour plate of these animals In the Society’s Journal, 
XXIV, 1916. Huxley (1942) refers to them on p. 219 and 227, saying 
that there are two colour dines separated by a tributary, presumably 
the Uyu, which is not very big, but has areas of elephant grass. 

I am not a taxonomist, but for the field worker it is desirable to 
have a method of distinguishing clearly between a red, an iron grey, 
a cream and an olive grey animal. 

Another dine is Callosciiirus erythraeus on the west bank ; from 
south to north, hinneari, nagarum and croLalus occur, and there is 
more than one form of each of Ratufa gigantea, C. nifigenis, C. mearsi 
and C. macclellandi , the old genera Tomenies, Dremomys and 
Tamiops for ivhich I have an old-fashioned hankering. 

It seems that when distribution or spread is concentric and extends 
in all directions, the development of variations is prevented or at 
least retarded by the ability of thc' stock to mix with others round it. 
But when a linear barrier is reached, this ability to spread and mix 
is restricted and consequently variations have a better chance to become 
fixed. 

It has been suggested that the colour changes in C. sladeni are 
related to the different bark on trees in each area., I did not, make 
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observations on this point, but my recollection is that the trees remain 
very much the same throughout the 250 miles over which this dine 
exists*. The play of shadows in such jungle creates a broken pattern 
on a self-coloured animal when at rest, and when movingj the ability 
of all squirrels to disappear round a tree is astonishing. Unlike an 
animal living in a grassy plain, a squirrel is never more than a few 
feet, usually only a foot, from the complete cover from observers or 
predators which is afforded by a tree trunk or a big branch. I have 
never ceased to be surprised at the way in which squirrels with an 
apparently obvious colouration can disappear completely in a moment; 
the red squirrel in Great Britain is an adept at it. Procryptic colour- 
ation is perhaps not of great importance on this* account, and the 
tail is another thing which disturbs the aim of predators. Colour 
changes in these animals may therefore not be associated with habitat 
. changes, 

. 5. Dl’ s C U S -S. TO N 

The Chindwin-Irrawaddy drainage illustrates a number of points 
about barriers and limits. . It lies in ^an elongated horse-tshoe of 
mountains, separated by low ground and running into the Himalayas 
in the west and into China in the east. These high hills are the 
primary feature of the drainage, and form both a barrier to the spread 
of plains species in the middle and a dispersal route for those of the 
hills. To take the hills first, the plains in the middle isolate the two 
sides from each other, and there are many differences in the eastern 
and western subspecies. This is not only shown by birds, but* by 
mammals, insects and plants at least. TiaMus howersi is a hill species 
with mackenziei in the west and feae in the east, and R- h. bowerst 
in both. R, manipiilus does not extend* to the east, but is found in 
the Khasia Hills. Some squirrels are confined to the hillSy e.^. 
C. macmillani, on the west only. Dryondsies is a laughing thrush with 
several species; JD. sannio oh the east and on the west between 

roughly 2,000 and 5,000 ftl D. nificollis Is found in the centre plain 
below 2,000 ft. Above 5,000 fUy D/ycderulatus occurs in the east 
and at least in the Naga Hills and Manipur in the west. If it does 
not occur in the Chin Hills, it may be because the ground ovbr 
5,000 ft. is* limited. But of the other three, sannio and galbanUs 
are separated physically by the low ground while riifi^collis is isolated 
by perhaps a more ecological barrier, its preference for "low ground. 
It appears to be limited to the south by the Dry Zone. The distinc- 
tion is perhaps more apparent than real as a preference for habitats 
between 2,000 ft. and 5,000 ft. might be thought to be ecological, 
also. In the north-east where mountains* are higher, Stanford * records 
species which are . absent from the west, such as the blood pheasants, 
Tthagenes, They are limited to ground higher than that in the west. 
It is well known that ranges of hills isolate hill species and tend to- 
cause differences to de^’elop. 

In the plains and foothills the situation is somewhat different. 
There are considerable climatic differences between the north and 
the south, and the Dry Zone seems to be a barrier to some species; 
it has a small number of species peculiar to itself. But while there 
is no barrier in the north ' to the spread of birds within the plain 



(which iiM eludes foothills), ior squirrels' and- perhaps other animals; 
the river Chindwin isolates' the . 'different species, on, each side. For 
reasons siigg-esled above the . Irrawaddy is not a barrier^ except to 
Rafufii jj:. feUii So while it may 'be- true, to ' say that .certain species 
occur on tlie east or west of the Chindwin, this does ncjt cover the whole, 
facts. I1ie boimdary is , in, some cases the river and in some the. 
foothills on either side of .the plain. ' In the north-east there is an 
altitude limit at lieights not found .'.inf the, west, llie edge of the 
,D,ry Zone may be another barrier, and especially in the south-east, 
the barrier to the spread no.rthwards ' of .some tropical birds {and 
!'namnials) seems to be an undefined- cliinatic -co,.!:Tibination and varies 
considerably for different species',. 

TabX'E I 


West Bank ■ Hiver 

CMtidwiii# 

■Hkamti 
0 


Callosciuvus eryihraeus crhialm 
, : .mearsi mrg0 

u sievensi 


Raiuia g. giganiea. 

25 ■ 

■ ''B 

65 

C. eryikraeus nagarum* 

85 

C (Tamtops) manipuremis. 

105 

C mearsi virgo 

160 

C. £?. kinneari. 

C macmillani 
C mearsi bellona .. 

C pernvu 
Ratida g. lutrina 

180 

250 

C mearsi mearsi. i 

' ■ ' ' ' . j 

300 I 

Also on west bank : 

Raiius dowern mackenziei. 
Ratius niizdus obsoieius. 

Raitas mafitpulus. 


East.Bank 

26*^ S' N,. X 95^55^ E, 
miles, 

Calhsciurus sladeni shortridgei 
„ similis owensi. 

H mfigenis opimm 

„ (Tamtops') macclel* 

landi. 

Ratuia g. gigantea. 
miles. 

C. sladeni iryanus. 
miles. 

C sladetii careyL 

miles. 

C sladetd harmgtoni 
miles. 

C mearsi virgo^ 

C, sladeni millardu 

miles. 

C ruUgetih admmonu 


miles. 

C sladeni sladeni. 
miles. 

C, sladefii rubex. 

Raiufa g. feilii. 
miles. 

C. pygerythrus janetia 
Also on east bank : 
Raitus bowersi ieae. 


Note. Species etc. are only shown above when they change. 
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, , .,:FINN:’S BAVA: (PLOCEUS ' MEGARHYNCEIUS HUME) 

" ■ 

Humaton Abdulaui ■ 

. I receiitly : had the. opportunity of examining' a weaver bird sent 
, to,, the Bombay Natural ■, History Society; by. the ' Victoria Gardens,, 
Bombay, where it had died 'in., captivity in September 1949. Its 
provenance was unknown. The underparts of this specimen are yellow 
from chin to lower belly and it also has a yellowish wash on the 
head, thereby agreeing wfith the published description of Finals Baya 
{Ploceiis megarhynchtis). It was sexed as a female on dissection. 

An examination of the literature available indicates that much of 
the mystery and confusion that surroimds this species stems from the 
doubts cast upon O’DoneFs records of Ploceiis megarhynclms breed- 
ing in the Duars. In 1033, Whistler writing in ‘The Vernay 
Scientific Survey of the Eastern Ghats’ (/.B.iST.H.S., xxxvi, p. 882-88;]} 
observed that while Hume’s type and co-type, Two females or males 
in winter plumage’, were large and could not be matched in a large 
series of philippimis and the series of skins from the 

Duars in the British Museum as well as ^others given or loaned to me 
by Mr. H. , V. O’Donel and Mr. Inglis belong beyond dispute to 
htirmanicus. The series of skins presented by O’Donel to the 
Bombay Natural History Soelety can no longer be traced.’ 

In 1935 Sdlim Ali visited Kaladoongi ca. 500 ft. (the type locality), 
in search of this species, but failed to find it. He however re- 
scrutinised the literature and had a fresh search made in the 
Society’s collections which now revealed four weaver birds collected 
by O’Donel in the Duars, one female in 1912 and three birds in 1925. 
These were sent to Whistler who identified them all as himnanicns 
including the 1912 female. Concerning the last mentioned specimen 
his report reads in part: The crown and nape and sides of the face 
are olive brow(n strongly washed with yellow and practically 
unsfreaked, these pai'ts contrasting with the rest of the upper 
plumage. The chin, throat, breast and flanks are largely canary 
yellow. In all other respects the bird agrees entirely with the rest 
of the series, and I have no doubt that it is the same form hiimianiciis . 

I have a female of Ploceus p. philippinus which has much yellow 
on it of a similar type and this evidently merely means that some 
particularly vigorous female assumes an incipient breeding plumage.’^ 
On the identity of these specimens O’Danel’s records of P, 
megarhynclms breeding in the Duars, quoted by Stuart Baker in the 
Fauna and Nidification, were dismissed by Whistler as incorrect. 

A fresh examination of the Society’s collection now reveals 2 more 
weavers collected by O’Donel in 1912 on the same date and in the same 


' Attention might here be drawn to Finn’s note in (the Journal of the Asiatic 
Society of Beni^al 1.899, p. 251 ‘There are in die Indian Museum several spcci- 
mens of P, atrigula { — p, hurmanicus) shcmlng an admixture of yellow with the 
buff of the breast, some of them procured by myself in Calcutta alive and kep)t* 
so for a time to see if they .would develop more of the yellow^ colour which they 
did not’ 



locality as the above $— (Nos. 3 and 5 on the accompanying list). 
Together, these specimens seem to form a series obtained from the 
sam.e breeding colony. All the three birds were originally diagnosed 
as passerinus [^^hurmanicus^ as shown on the labels in Kinnear's 
handwriting. The male, ho wevery has later been corrected on the 
label to megarhynchus in Stuart Baker-s handwriting and over his 
initials. There seems to me no doubt that this specimen, as well as 
the other two, are in fact not biirmanicus hut megarhynchus (or an 
undescribed species?). . 

O’DoneFs claim that his Duars breeding colony belonged to P. 
megarhynchus is supported., hy bis description of the nests. ‘The 
colony’ he says, ‘was in a vast area of grass more or less intermixed 
with scrub, and the nests, were larger than those of manyar and 
w’ere loosely and carelessly put together with ho lining, and attached 
to the stems of grasses, sometimes several. The colony consisted 
of at least 20 pairs but was loosely scattered’. 

Incidentally it may be mentioned that ithe Bhutan Duars are 
only a few hundred feet above sea(-level and there . is so far no 
evidence of this species breeding* at 3,000-4,000 ft. as suggested in 
the Fauna. 

Another possible source of doubt and error concerning the species 
megarhynchus has also suggested itself : 

At a meeting of the Asiatic Society of Bengal in 1899, Finn 
exhibited two living specimens of a weaver purchased from a Mr. 
W. Rutledge (of Entally), and described them as a new species 
under the name P. rutledgii. They were described as similar to the 
male of P. passerinus in breeding plumage but easily distinguishable 
by their larger size and entirely yellow undersurface. Finn added 
‘both have the same coloration and are of about the same size, but 
as pne has a stouter head and is brighter than the other and con- 
stantly sings, it is possible they are male and female, and that the 
sexes will prove to be similar in the species.’ At a later date when 
the birds went into winter plumage : ‘both specimens similar, but 
one w’-as slightly duller than the other and also slenderer in make’, 
Finn deciderd that they were m reality Hnme^s megarhynchus, nnd 
his rutledgii therefore became a synonym. One- or both these birds 
w^ere presumably sent to London, i because specimen No. 23704, now 
in the Indian Museum marked cf and in undress plumage, bears 
the legend on its label ‘Exhibited in 1899, purchased from W, 
Rutledge whose supplier obtained -It from Naini Tal area’. Another 
skin (presumably the second of Finn’s original rutledgii) marked 
‘Indian Museum No. 24746. Zoological Society’s Gardens London, 
reod. 18-6-1901 died 1-7-1904’, is no longer available in the 
Jndian Museum. The information concerning it is from Salim Ali 
who obtained it on loan from thO Zoological Survey of India in 1935 
and in addition to examining and measuring it, also made a colour 
sketch of the skin. i • 

Now, Stuart Baker in Nidification states that the only eggs known 
are those laid by Jamrach’s birds in captivity on September 19th, 
1901, which would be well within the life span of the above two 
specimens. Piecing the data together, I am inclined to hazard a 
guess that Rutledge’s (Finn’s) birds reached the Zoological Society, 
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London, via Jamrach (a dealer in wild birds and animals), and it was 
in fact the doubtful ‘male’ illustrated by Finn [Ibis (1901), p. 32J 
which laid the eggs referred to by Stuart Baker. 

I have taken this opportunity of examining, with the assistance 
of Mr. J. Gabriel of the Prince of Wales Museum (Nattiral History 
Section) all the specimens available in Bombay together with those 
very kindly lent by the Zoological Survey of India, Dr. S. C. Law 
and Dr. W. Koelz who recently obtained this species further east near 
Goalpara in Assam. The measurements and notes are tabulated 
on pp. 202-203. 

The following position emerges from the investig'ation : 

(i) P. megarhynchws differs front the , other bayas in that the 
female acquires a breeding plumage which is almost as bright yellow 
on the underparts (fromVchin to lower abdomen or vent) as the male’s. 
Whether she also acquires a yellow head is not clear frony the 
material available, whose sexing cannot be considered indubitable 
in all cases. 

(ii) That a breeding colony qf Ploceus megarhynchus was in 

fact obtained by O’Donel at Hasimara in the Buxa or Bhutan Duars 
in 1912 as recorded in the Fauna and Nidification seems established. 
P. philippinus appears to be the more common breeding 

weaver in that area. Specimens obtained from Flasimara by Inglis 
and O’Donel include both these species. ■ ^ 

(iii) The average measurements of tarsus, bill, wing and tail 
in me g arhy mhus 2 Lre much larger than in either P. philippinus or P. 
huVmaniciis . 

(iv) The outermost tail feathers in megarhynchus are shorter 
than the longest feathers ■ (central pair) by more than 5 mm., while 
in the other species there is appreciably less differencb. 

: (v.) The male is evidently larger, and in breeding dress brighter 
than the breeding female. 

(vi) The nest is different from that of P. pj hurtmanicus, and as 
in P. manyar has no entrance tube. 


ii 



R E PERE N.C E s 

Baker, E. C. Stuart (1926) : Fauna of British India, Birds (2nd Edition) HI; 
69-79, 

(1934) : Nidification of the Birds of the Indian Empire, III ; 4. 

Finn, F. (1899) : Proceedings of the Asiatic Society of Bengal, p. 77. 

(1899): Journal of the Asiatic Society of Bengal, p. 250-252. 

(1901) : ms, 1901 ; pp. 29-32. 

Hume, A. O. (1869): Ibis, 1869 ; p. 356, 

(1875): Stray Feathers, III; 103. 

(1875): Stray Feathers, III; 406. 

-- — (1878) : Feathers, 111; AOO. 

Oates, E. W., (1890) Fauna of British India, Birds (1st. Edition), H ; 177. 
Sdlim AH, (1935). : Mainly in Quest of Finn’s Baya, Indian Forester, p. 365. 
Whistler, Hugh (1933) Vernay Scientific Survey of Eastern Ghats (Ornitho- 
logical Section) J.B.N.H.S., 36; 832-833. 




r.'f ' 





CONTRIBUTIONS TO THE BIBUIOGRAPHY OF 
INDIAN BOTANY 

BY 

H, Santapau, s.j. 

Part II 

{Continued from fage 548 of Vol, 30) 

C A c T ACE a e 

Burkill, I. H. 

1911. Determination of the Pricidy Pears now wild in India. 

REST, 4: 287-322, map. 

Vaupel, 

1925, Cactaceae. Pfam. (ed. 2) vol. 21. 

Campanula CEAE 

Beddome, R. H. 

1907. An annotated list of the species of Campanula. Journ, Roy. 

Hort. Soc. (London) 32: 196-221. 

Candolle, A. L. P. de 

1830. Monographic des Campanulac^es. Paris. ^ 

Lothian, J. E. 

1947. Critical notes on the genus Wahlenbergia Schr ad. with 

descriptions of new species from the Australia region. Proc. 
Roy. Soc. New South Wales 201-226, 1947. 

Marquand, C, V. B. 

1924. Revision of the genus Cyananthus. Kew Bulh 1924: 241- 
255, 1-12. 

Wimmer, F. ,E, 

1948. Vorarbeiten zur Monographie der Campanulaceae — Lobel- 

ioideae. 11 . Tribus Lobelieae. Ann. Natur. Mus, Wien. 

56; 317-374- 

C A N N A C E A E 

JCraenzlin, Fr, 

1912. Cannaceae. Pfreich. 56: 1-77, if. 1-16. 

Winkler, H. 

1930. Cannaceae. Pfam. (ed. 2) isa: 640-654, ff, 290-295. 

C A P P A R I D A C E A E 

Gagnepain, F. 

1908, Essai d'une classification des Capparls d’Asie. Bull. Soc. 

Bot. France 21 : 53-65. 



I' 




|:A' 


11 


206 JOURNAL. BOMBAY NATURAL HIST. SOCIETY, Vol. 51 

KurZ, S. . . ^ rn ^ 

1874. Note on the Indian Species of Crataeva, jB. 12: i93“ig6, 

plates 147-148. 

Pax, F. & K. Hoffmann ’ 

1936. Capparidaceae* Pfam. (ed. 2) vol. 17b. 

Blatter, E, 

1927. Capparidaceae. JBNHS. 31: 897-907. 

C A P R I F O L I A C E A E 

Hutchinson, J. t . ,7 

1909. Notes on the Indian Species of Sambucus. Kew Bull, 1909: 

I 9 I-I 93 * 

Rehder, A. ^ ^ _ 

1903. Synopsis of the genus Lonicera. Re'p, Missouri Bot, Gard: 
14: 27-232, plates 1-20. 

C A R I c A C E A E 

Anonymous. 

1950. Carica. Wealth of India 2: 76-82, ff. 36-37, plate no. 5. 
Harms, H. 

1925. Caricaceae. Pfam. (ed. 2) vol. 21. 

Kumar, L. S. S. & A,- Abraham Tr>ATrr- 

1943. The Papaya, its Botany, Culture and Uses. JBNHS 44: 

252-256, plates 1 - 4 * 

> 1944. A nW Variety of Papaya: Carica papaya var. flava from 

Travancorc. . Ibid. 44; 602-605, figs. 1-3. 

C A R Y O P H Y L L A C E A E 

Gagnepaiir, F. 

1908. Contribution a la connaissance du genre Polycarpaea Lamk- 
Journ. de Bot. 21 : 275-280. 

Gartner, H. 

1939. Zur systematisches Anordnung einer Arten der Gattung- 
Cerastium . . . Mit 10 1 Abbildung'en auf^ 19 I" afeln. 
Fedde, Rep., Beih. 113. 

Pax, F. & K. Hoffmann 

1934. Caryophyllaceae. Pfam. (ed. 2) vol. i6c. 

Williams, F. N. 

1898. Enumeration provisoire des especes du genre Cerastium.. 
Bull, Herb. Boiss. 6: 893-904. 

Celastraceab 

Candolle, A. P. de 

1825. Celastrineae. In DC., Prodr, 2: 2-38. 

Loesener, T. 

1897. Uber die geographische Verbreitung einiger Celastraceen.. 
Engl. Bot. Jahrh. 24: 197-201. 


p? 










CONTRIBUTIONS TO THE BIBLIOGRAPHY OF INDIAN BOTANY 207 


Narayanaswami, V. 

1941, A NeAv Gymnosporia from Bastar State, India. JIB, 201 
191-193, plate I. 

Sprague, T. A. 

1908. The Prickly-fruited species of Euonymus. Kew Bull. 1908: 

29-36- 

C E R A T O P H Y L L A C E A E 

McCann, C. 

1934. Observations on Ceratophyilum ’ demersum; Linn, JBNHS 
37; 681-687, pL I-IL 

C H E N O P O D I A C E A E 

Ulbrich, E. 

1934. Chenopodiaceae. Pfam^ (ed. 2) voL i6c. 

Ungern-Sternberg, F. 

1876. Salicorniearum Synopsis. Mt. Congr, Intern. Bot. Fierenze- 
1874: 259-343, ff- 1-22. 


Co M B R E T A C E A E 
Bor, N. L. & M. B. Raizada 

1944. Combretaceae. JBNHS 45: 1-4, col. plates Nos. 18-19, 
uncoloured plates 2. 

Blatter, E. 

1929. The Indian Species of Terminalia, Linn. JIB. 8: 245-262. 
Exell, A. W. 

1931. The Genera of the Combretaceae. JB 69: 113-128. 
Parkinson, C. E. 

1937. Indian Terminalias of the section Pentaptera. Ind. For. 
Rec. I (i) : 1-27, Tt. 1-3. 

Slooten, D. F. van 

1924. The Combretaceae of the Dutch East Indies. Biiitenz, (ser, 


Barnes, E 


Some observations on South Indian Comnielinas ; two new 
species of Commelina from South India. JBNHS. 46:. 


Blatter, E. 

1928. New Commelinaceae from the Western Ghats. ]BNHS 33: 

73 - 77 - 

Brueekner, G. ' - 

1926. Beitrage z. Anat., Morphol. und System, der Commelinaceen 
’ Berlin^ 1925; reproduced in Engl, BoL Jahrh. 61^ Beih 


Zur spezielen Systematik der Commelinaceae 
Gart. Berlin 10: 55-61. 

Commelinaceae. Pfani. (ed. 2) 15a: 159- il 




■ 


iw H 


i| 






— 

■ 




208 JOURNAL, BOMBAY NATURAL HIST. SOCIETY, VoL 51 


Clarke, C. B. ^ , / • r* 

1874. Commelinaceae et Cyrtandraceae Bengalenses (paucis aliis 

ex terris adjunctis additis). Calcutta » Pp. i“i33> 

1-42. 

3881. Commelinaceae. In DC., Mon. Phan. 3; 113-324, tt. 1-8. 

Sprague^ T. A. 8 z C. E. C. Ii’ischer 

1928. Dalzellia or Belosynapsis. Kew Bull. 1928: 252-254. 


COMPOSITAE 


Anonymous ^ , o £ r 

1950. Chrysanthemum. In Wealth of India 2 : 143-148, f . 63, 

plate no. ii, , « 

Bentham, G. 1 • i- 

1873. Notes on the Classification, history and geographic distri- 
bution of the Compositae. JLS 13; 335-577» 


'Blake, S. F. , n ^ -i rr q 

1921. Revision of the genus Acanthospermum. Contnb. u.:>. 

Nat. Herb. 20: 383-392, plate no. 23. 


Clarke, C. B. -n ^1- • 

1876. Compositae Indicae descriptae et secus genera Benthamii 

ordinatae. Calcutta. 


Defillon, F. . . 1 • r 

1922. Contribution a Tdtude comparee de TArtemisia vulgaris L. 

et TArtemisia selengensis Turcz. (A. verlotorum Lamot- 
te). Lyons, 1922. 


■Garabedian, S. 

1924. A Revision of Emilia. Kew Bull. 1924: 137-144. 

Govindu, H. C. . . . 

1947. Some Compositae of Bangalore and their economic import- 
ance, /own. Mysore l/mu . 8 : 19-32 . 

Koster, J, Th. . 

1935. The Compositae of the Malay Archipelago. 1. Vernonieae 
and Eupatorieae. BInmoa i : 351-536. 

1941. Notes on Malay Compositae. Blumea 4: 482-492. 

Moore, A. H. 

1907. Revision of the Genus Spilanthes. Proc. Amer. Acad. Arts 
df Sci. 42 : 521-569. 

Pampanini, R. . . ' 

1923. Contribute alia conoscenza delP Artemisia Verlotorum 
Lamotte. Bull. Soc. Bot. Ital. 1923: 76-90; Do. do. 
1925': 188-199. Nuov. Giorn. Bot. Ital. 33 : 43^“4^9> 
1826; 34: 171-181, 1927; 36: 395-547> 5:929: 37: 263 
seq., 1930; 40: 183-224, 1933. 

1927. Material! per lo studio delle Artemisie asiatiche. Nuov. 

Gior. Bot. Ital. 34: 632-713, 1927; 36: 375-388, 1929; 
39: 19 seq., 1932. 






1 




CONTRIBIJTIOS'S TO THE BIBLIOGRAPHY OF IXDIAK BOTANY 2U9 
Robinson, B. L. 

1913. Revisions of Alomia, Ageratum and Oxylobus. Proc. Arner. 
Acad, Sci, 49: 438-491. 

.Robyns,- A¥., 

1924. Revision of the genus Sphaeranthus . Kew BulL 1924: 177- 
199, 

Sabnis, T. S. & Af. G. Phatak 

1935- on the Classilication of Indian Safflower. huL 

Journ, Agyic, ScL 5: 705-714. 

Sanlapaii, H. 

1946. Artificial Key to the Compositae of Bombay Presidency. 

Ind, EcoL 1 (i), April 1946. 

Sen Gupta, J. N. 

1949. The Growing Menace of Assam-lota (Eupatorium spp.) 
and how to combat it. lud. For, 75: 351-353. 

Sherff, E. E. 

1932. Revision of the Genus Cosmos. Field Mas. Nat. Hist.y 

Chicago, Bot. Ser, 8 (6): 401-447. 

1937. The Genus Ridens. Ibid, 16 : 1-709, Tt. 1-189. 

Venkatesh, C. S. 

1947. Key to the Compositae of Bangalore. Jouvn, Mysore Univ, 

(B) 8: 1-8. 

Widder, F. U. 

1923. Die Artcn der Gattung Xanthium. Beitrage zur einer Alono- 
grapbie. Fedde^ Report. ^ Beih, 20, 1923. 

Wilson, F. C. 

1923. Revision of the genus Dichoma. Keiv Bull. 1923: 377-388.. 
Zahn, K. H. 

1921. Compositae. Pfreich, 75: 1-288, if. 1-27; 76: 289-576, IT. 

28-44: 577-864, ff. 45-59, 1921; 79: 865-1146, ff. 60- 

79, 1922: 82: 1147-1705, ff. 80-92, 1923. 

C O N I F E R A E 

Biswas, K. 

1933. The Distribution of Wild Conifers in the Indian Empire, 

JIB 12: 24-47, 

Bor, N. L. , ' 

1935. I'he Conifers of the Balipara Frontier Tract, Assam. Ind, 

For. 61 : 313-319, tt. 17-19. 

Dal li more, W. & A. B. Jackson 

1923. A Handbook of Coniferae including Ginkgoaceae. i-xi, i* 
570, plates 1-32, E. 1-120. 

Fitzpatrick, H. AI. 

1929. Coniferae; keys to the genera and species, with economic 
notes. Sci, Proc, Duhlln Soc, 19: 189-260, pL 9-15. 

Rogers, C. C. 

1920. Conifers and their Characteristics, kxiii, 1-333, plates 4, 
figs. 2. . . 





14 


210 


JOURNAL, BOMBAY NATURAL fllST. SOCIETW Vol. 51 


C O N -V '0, L- V U L A 'C E A E 


1-1 i, 


col. plate 


text. 


Bor, N. L. M. B. Raizada 

1 939. Convolvulaceae. JB NHS 41 : 

figs, i-io, uncoloiired plates 

Ghoisy, J. D. "■ . . 

1 833 . Convolvulaceae Orientales neinpe I ndicae , Napaulen ses , 
Bh'inanicae, Chinenses, Japonicae, necnon et quaedani 
Australasicae, pleraeque in ditissimis Britann. Sodetatis 
Indiae Orientalis herbariis observatae et descriptae, 
celeberrimi Wallichii Catalogo comparatae, et gallica 
prefatione de generibus intra Convolvulaceas admittendis. 
comitatae. Mem, Soc. Phys. Hist. Na{\ Geneve 6: 28^--^ 
502, tt, 1-6, 1B33. This monograph was republished in 
book form in 1834 with independent pagination ; but the 
date of this second edition is often erroneously given as 
■ 3:833. 

1838. De ConvovLilaceis Dissertatio Secunda, complectens I’ccen- 
sionem generum Batatas, Exogoniiim, Jacquemontia, 
Evolvulus necnon et paucas spectabiles species intra 
genera Ipomoea, Aniseia et Breweria excerptas. IhicL 
8: 43-86, tt. I-IV. 

• 1841. De Convolvulacds Dissertatio Tertia complectens Cuscu- 

tarum huciisque cognitarum methodicam eniimerationem 
et descriptionem . . . Ibid. 9 : 261-288, tt. I-V. 

Englemann, G. 

1859. Systematic arrangement of the Species of the Genus CAiscuta. 

with critical remarks on old species and descriptions of 
new ones. Tran^. death Sci. St. 'Louis i: 453-523, iS59». 

Hallier, H. ■ 

^893. ycrsLich einer naturlichen Gliedrung der Convolvulaceen; 

auf niGrphologischer iind anatomischer Grundlage. '^EngL 
Bof. Jahrh. 16: 453-591. 

1897. Bausteine zu einer Monographie der Convolvulaceen . . .. 
Bull. Herb. Boiss. 5: 366-387, 736-754, 804-820, 

996-1013, 1031-1052, tt. 12-18, 1897; 6: 714-724, 1898. 

House, H. D. 

1904. The Nomenclature of Calonyction bona-nox. Bull Torrcv.. 
Bot. Club : 589-592. 

Merrill, E.. D.- • 

1936. The identity of Convolvulus reptans Linnaeus. Philip. Joiirn.. 

59: 451-453. pJate I. 

Ooststroom, S. J. van 

1934. A monograph of the Genus Evolvulus. Meded. Bof. Mus. 
Herb. Rijks. Utrecht, no. 14. 

1938. The Convolvulaceae of Malaysia. Bhimea 3: 62-94, 1938 r 
267-371, 1939; 481-582, 1940; 5: 2%8-273, ’^942; 339- 
.4”> 1943; 689-691, 1945. 


COh’TRIBUTIONS TO THE BIBLIOGRAPHY Of IXDIAS BOTANY 211 



Santapau, ,H. 

1947. Notes on the Convolvulaceae of Bombs 
354-' ■ 

Yimcker,' T. G. :■ 

1932. The Genus Cuscuta. Mem, Torrey Bof, Club. 18 (2): 113- 

331* . ■ ■ ■■ ... . 

C OR NAG E A E 

Hemsley, W. Betting* 

1909. Corniis niacrophylla, and some asiatic Gongeners. Kew Bull, 

igog: 329-335. 

Wangerin, W. 

1910. Cornaceae, Pfreich, 41 : i-iio, if. 1-24. 

Crass u l a c e a e 

Berger, A. ' / ' 

1930. Crassulaceae. Pfani. (edit. 2) vol. iSa, 

Hamet, M. R. 

1907. Monographie dii Genre Kalanchoe. Bull, Herb, Boiiis. (ser. 
2) 7: 869-900, 1907; 8: 17-48, 1908. 

C R U C I F E R a E 

Anonymous. 

1948. Brassica. In Wealth of India i : 212-227, plate 33-34. 
Bailey, L. H, 

1930. The Cultivated Brassicas. Second Paper. Gent, Herb, 2: 
21T-267, if. 108-146. 

Blatter, E. 

1930. Cruciferae. /BNHS 34 : 295-302. 

Burtt, B. L. 

1948. On Farsetia hamiltonii Royle. Ke-io Bull. 1948: 495-498. 
Prain, D. 

1895. A Note on the Mustards cuitlvated in Bengal. Agric, Lcdg. 
1895: 1-78, illustr., 

Sabnis, T. S. & M. G. Phatak 

1935. A Preliminary Note on the Classification of Cultivated 
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D I P T E R O C A R P A c E A E 

.Cowan, J. M. & A. M, ' y . 
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The Indian Species of Eriocaulon. 
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pp. 1-88, tt. 1-51, 1923. 
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The known geographic distribution of the members of the 
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Jablonszky, E. 

1915. Euphorbiaceae. Pjreich. 65: 1-98, if. i-i 5 « 
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ARBG 2: 17-107, i-iii, plates i5;-i04. 

F L A c O U R T I A C E A E 

Blatter, E. 

1927. Flacourtiaceacl JBNHS 31 : 910-915. 
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1941. Common Grasses of the United Provinces . . . Ind For. 

Rec. 2 (i); i-vii, 1-220, It. 1-64. 


COSTRinUTIONS TO THE BIBLIOGRAPHY OF IXDIAX BOJAXY 


1942. The Genus Aeluropus Trin, in India.: Jnd. B'or. 68: 293- 
299, tt. 19-21. 

j<.>42. Thyncheletruin Xees and Trlcholaena, Schrad in India. 
Ibid. 68: 523-539, tt. 28-30. 

1946. A New species of Dactyloctenium from India. Bliimea^ 

S iippL 3 * 

1948. New Species of Poa from India, Buriiia and Tibet. Kew 
Bull. 1948: 138-144. 

1948. Bhidea Stapf: a new Genus of Indian Grasses. Ibid. 1948: 

445''44/ > i"^4* 4 TT 

1948, Arundineila pumila (Hochst.) Steud, and A. pygmaea Hook. 

f. ] 1 B. 27: 61-63. ^ 

1948. Arundineila villosa Arn, ex Steud. Ibid, 27: 63-67, f.l. 

1949. Two new Grasses from India. Kew Bull. 1949: 69-70. 

1949. Two new Species of Isachne from India. Ibid. 1949: 95"96- 
1949. Fog'onachne Bor: a new Genus of Indian Grasses. Ibid. 

1949: 176-178, ff. i-ii. 

1949. A new Species of Capillipedium from India. Ibid. 1949: 

■ 222-223. ' 

1949. Sporobolus capillaris iVIiq. /h/d. 1949: 224. 

1949. Two new Grasses Irorn India, fh/d. 1949: 57 

1950. Two new Species of Ischaemum. Ibid, ig^o: i&7-ibh. ^ 

1 9^30. Two new Species i)f Ischaemum from Bombay. ]BXHS 
49: 165-168. 

1951. A New Genus of Indian Grasses. Kew Bull. 1950; 385- 

388, If. 1-9, plate no. 4. 

Camus, A. 

1914. Note sur les especes asiatiques du genre Eremochloa. 
Lecomie, Not. Syst. 3: 85-88. 

1920. Note sur le genre Themeda Forsk. (Gramindes). Bull. Mus. 

Hhl. Nat. Paris 26: 266-273. 

1921. Note sur les especes asiatiques du genre Sehima Forsk. 

Ibid. 27 : 37^-373* 

1921. Note sur le genre Dichanthium Willemet. Ibid. 27: 548- 

' ' ' 55 ^*' ' ■ 

ic)2T. Les Andropogonees odorantes des regions tropicales. Rt'v. 
Bof. Appl. i: 270-306. 

1930. Le genre ‘Bothriochloa/ Kiintze. Ana. Soc. Linn. I^yon 

■ 76 : 162-165. 

Camus, E. G. 

1913. Les Bambusecs. Monographic, biologic, culture, princip- 
aux usages. Paris; Pp. 1-215, Atlas 1-100.“ 

Chatter jee, D. 

1947. Botany of the Wild and Cultivated Rices. Nature (Lond.) 

160: 234 seq., Aug. 1947. 

1948. A modified key and enumeration of species of Oryza Linn. 

hid. Joiiru. Agri. Sci. 18: 185-192. 

Dutliie, J. F. , . 

1886. Illustrations of the Indigenous Fodder Grasses of the Plains 
of North-Western India. Roorkee ; it. 1-80. 


I 


i 

m 

I 






r ^ V 


i8SS, The Fodder Grasses uf Northern India. Rooi'kee ; this Is 
sneant to be a companion volume to the illustrations. 
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REVIEWS 


I SOME GAME BIRDS OF WEST AFRICA. By W. A. 
^airbairn. Pp. 92, (8J"x5j"). With 9 colour plates by P \T 
Summer, illustrating 50 species. Edinburgh (Oliver & Boyd)! 12/6 sh. 

Although there is a steady stream of popular illustrated hnni-c 
on the b,r* Britain and varion. EnropianVan tri” U.fa 
fc^ono o£ ,.s k,„d „ African birds that has con,; undo; „r 

A intended as a guide for the average shikari anH 

iterested layman, the illustrations perhaps matter "more than the 
text; and it must be admitted that one cannot ?eel enThu^nTc .ner 

Th?lDoS“rn”^ of draughtsmanship or of printing 

Ihe book covers 50 .species of game birds including francolinr ouads 
and gumea-fowl as well as bustards of which a4ica can boalfo- 
niany more varieties than we have in India. EaS sp 4 ies Ts dea 
usefu/^Ditnot^'^f stereotyped manner, but the book should serve a 

H. A. 

40 Ekambaranadhan. Pp. vi + 

ings)^ Madras (m/ sJLUdSr^'l^Ticf 

meaJri'^^^a iiteratufe on biological topics in Indian languages is very 

Mr M ^ welcome. ® ^ 

•^^'‘^^^^baranadlian, Professor in Dr Alno-onno n ^ 

in l^mil. ^ ^ ® proposes to publish 

(5»So„VsS 4 .Lr ;„srs. ir "“.tlh!:? Net".*-!; 

.nd ^Sfnr '■ 

tried ^^1^ no doubt been ably treated and the author has 

So “7i?E.ii“ £”lSrSFrf- - 

-OiJbe adhjec. b„w 4 r r„„irc “ bt Sed i,.''a 

ar, ‘’’I ?bfl(i“k“rih-bor;Ei,” 






Kfi'Mii’s 


con/cMs) and reference is also made to John’s Earth-snake or the 
Black Earth-boa-— En'.T johni. The chief diet of these two Indian 
species of Boa is small mammals such as squirrels, rats and mice and 
not insects and worms as stated. ‘Iruthalai Pambu’— Double-headed 
Snake— -can be more appropriately applied, and usuallv is to the 
latter species, the Black Earth-Boa. . , 

Illustration 33 a.nd description on p. 28-29, refer to the Checkered 
(it Tix pi scut OT^ not to Hclicops» 

_ The effects of the respective bites of ‘Pacholai Pambu’— the Whip 
Snake {Dryophis namttis) and the ‘Kombarumurkan’ the Bronze-back 
(Dendrelapkis tnstts) cannot be the same as the fonner is opistho- 
glyphous (rear-fanged) colubrine and the latter aglyphous (solid- 
toothed) colubrine which does not possess anv poison" gland. 

A m.ajority of the illustrations have been reproduced from the 
Journia of the Bombay Natural History Society, The Thanatophidia 
by J. Fayrer and The Snakes of South Africa {1912} 
by VV. Fitzsimons and they are quite good and useful. But a, 
ew of them such as those of ‘Saraipambu’ the Rat Snake, ‘Olai- 
pambu the Common Wolf Snake, ‘Neersarai’ the Checkered Keelback, 
and the Coral Snake will need a good deal of improvement' if they 
are to assist identification. 

The chapter on snake venom, snake bite and its treatment, the 
respective effects of venom and fright in a snake-bitten patient and 
the key to identity of poisonous snakes, compiled from authentic 
published sources, enhances the usefulness of the booklet.. 

_ The style is simple and elegant, the get-up good and the price 
wjthin the reach of every one. 

Other publications in this series are awaited with interest. 


V. K. C, 


?' J^beir vision, chemical senses and language. Bv 

Karl von Frisch. Pp. xiii-mp with 61 text blocks and 'figures^ 
thaca. New lork (Cornell University Press), 1950. Price $3.00. 

^ This book formed the main text of lectures delivered at various 
Universities in 1949 by Karl von Frisch, the well-known 
zoo]Oj,ist of Munich who has experimented with honeybees for some 
40 years with a view to interpreting the activities of their complex- 
social organisation. The results, detailed herein in simple and 
non-technical style, arc amazing. At first, they appear to be in 
direct conflict with the established biological theory that the be- 
f bke imsects, is more 'instinctive than 

intelhgent. But Prof. Fnsch proves by simple experiments that the 

bees are meaningful and deliberately 
“™"i™'cation among themselves in the da%'- 

to-day lire of their colonies. 

briefly, at the commencement, upon the interrelation - 
ship of flowers and bees von Frisch investigates the colour sense 
Gt bees, and convinces the reader by sucx^essive steps throug*h easy 
experiments that these insects can" recognize four colouS^^^^^ 
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blue, blue-green and ' ultra-violet. He also estabiisKes their sensiti- 
vity to different shapes. 

The author then deals with the location and the degree of dis- 
crimination of organs of smell and taste. Of the four tastes-— 
■sweet, salt, sour and bitter — he infers that bees readily recognize 
the former three while bitter has no effect on them. 

The third chapter is the most interesting as it deals with the 
'language’ of (bees. Prof. Frisch used glassf-walled cases and to 
facilitate easy identification he had the bees marked with spots of 
different colours. 

The 'language of bees’ consists of calculated movements or 
'dances’ on their return by foraging members of the colony by which 
they communicate the source, distance, direction and quality of the 
food supply to the rest of the bees. A 'round dance’ means availa- 
bility of food somewhere in the vicinity of the hive within loo 
metres. The richer the supply the livelier are the dances. Food 
source beyond this distance gives place to ‘wagging dance’ (so called 
because the dancer wags the abdomen right and left alternately in 
the course of the dance) which is indicative of both distance and 
direction. The number of turns made in a given time is a 
measure of the distance while the upward run or the downward 
run of the dlancer in the vertical hive denotes the direction . If 
upward the food supply is located in the direction of the sun and 
if downward it is away from the sun. 

Food source occurring at angles of 6o® and 120^ to the sun is 
communicated by means of angular motions which the other foragers 
readily understand and act upon. 

In a horizontally placed hive, however, the scout bee points in 
the direction of the food, like a compass needle even should the hive 
be subjected to constant rotation. 

Sunlight, Prof. Frisch has discovered, is an essential factor in 
the indication of the direction of the food-source, as the dancers seem 
confused and come to a stand-still, if the source of light is cut off. 
It is this relationship between the eye of the bee and sunlight, in 
deciding direction of food source, that forms the subject-matter of the 
Appendix following chapter 3. 

A bibliography of references and an index at the end, are useful 
additions which add to the value of the book. There is no doubt 
that this^ work will be of great interest to laymen and naturalists as 
well, while it has a special appeal to bee-keepers. 

V. K. C. 

4. THE BRITISH AMPHIBIANS AND REPTILES. By Dr. 
Malcolm. Smith. Pp. 318, 18 colour, 33 black-and-white photographs, 

5 drawings in monochrome and 88 text figures. Size 84^x6" 
(The New Naturalist series, No. 20). London (Collins) loci/ Price 
21 sh. net. ^ ^ 

The author with his experience of a life time spent in the study 
of herpetology has produced this authoritative treatise which should 
prove a boon to serious students of the subject, as well as to the 
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layman who takes up the subject as a hobby. Especially for the 
latter the author has struck the happy medium of explaining his 
subject without becoming too technical or ‘dry’. ‘Dryness’ of 
scientific literature is supposed to be one of the ziiain causes which 
makes the budding field naturalist shy a\vay from the subject ! 

Ihe plan of the book is simple. To quote from the author’s pre- 
face ihe main part ot it is devoted to the 14 British species arranged 
in their four natural and easily recognisable §*roiips. Each group 
is dealt with separately, and its chapter begins with a consideration 
of it as a whole, with particular reference to the British forms!’ The 
description of each species is exhaustive and deals with all aspects 
■of the life of the species. The chapter on the Parasites of the species 
described makes interesting reading and should be of help to those 
interested in the subject. The author’s suggestions for further re- 
search would be equally applicable to our region, though in this 
connection it is with regret that one notes the coniplete apathy of 
oiir Indian zoologists to'wards this branch of natural history. 

The beautiful colour photographs of the species described enhance 
the usefulness and attractiveness of the book considerably, for howso- 
ever lucid a description may be, the value of good plates, such as 
these, as aids to identification is undeniable. 

One can be sure that the aim of the editors of this remarkable 
•series ‘To create interest in the general reader in the wild life of 
Britain’ will be fulfilled as far as this book is concerned, 

C. D. J. 


The following books have been added to the Society’s library since 
August 1952 : — 

1. The Government of Bombay Gazette, Part IV-B, Rules 
and Orders (other than those published in Parts I, I-A and I-L) made 
by the Government of Bombay under the Bombay Acts. Agriculture 
and Forest Departments Bombay Wild Animals and Wild Birds 
Protection Act 195^* (The Government of Bombay, 

2. The British Amphibians and Reptiles. By Malcolm Smith*. 
(Collins, 1951). (A Review copy). 

3. The Story of Animal Life, Volumes I and 11 (Invertebrates 
and Vertebrates). By Maurice Burton. (Elsevier Publishing Co. Ltd., 
1949). (Review copies). 

4. Bird Recognition, ^ II— Birds of Prey and Water-Fowl— A 
Pelican Book. By James Fisher. (Penguin Books^ 1951). (Presented 
by Mr. Humayun Abdulali). 

5 - Plant Hunter in Manipur. By F. Kingdon-Ward. (Jonathan 
Cape, 1952). (Presented by Mr. Humayun Abdulali). 

6. Three Months Leave in Somaliland — being the Diaries of 
the late Captain J. C. Francis published after his- death. By Captain 
J. C. Francis*. (R. H. Porter, 1895). (Presented by Lt.-Col. R. W. 
Burton). 

7. The Pheasants of the World. By Jean Delacour. (Country 
Life Ltd., igsA* Review copy). 



iMISCELLANEOUS NOTES 


I. POSSIBLE OCCURRENCE OF THE SNUB-NOSED 

MONKEY {RHINOPITHECUS ROXELLANAE) IN ASSAAI 

Lt.-Co] H. S. W004 i.M.s. (Retd.), has described a monkcv whirl, 
he saw in Assam some years ago, which appears to be the Snub-nosed 
Monkey, or Golden Monkey, {Rhino pithecus roxellmiae). Dr. \V. c’ 
Osman Hdl of the London Zoological Society, who is an expert oii 
monkeys, is very anxious to have this piece of information followed 
up. I pass on his request, as it is possible that some members or 
the Bombay Natural History Society or their friends mav have some 
more news of this monkey bein^ found in India or Pakistan 
^ Apparently the localities given by L1.-C0I. Wood are Kaniiipkut 
rfi — Sylhet ‘E. of the province in the Cossya 
[khasia] hills _ frontiers . Dr. Osman Hill remarks: ‘His (Lt -Col 
lAoods] descriptions would certainly fit the beast and not ' as far 
as 1 know, any •other monkey. It is just possible that the range 
extends down the Mekong valley beyond Chinese territorv but^I 
still cannot^see how It could get into Assam unless its ’western 
range in Tibet is greater than we think’. 

Tate Regun in his ‘Natural History’ describes the snub-nosed 
monkey as follows : ‘Closely resembling the Himalayan Langur in size 
habits and itupower to withstand cold is the snub-nosed monkey, which 
mhabns the_ forests of Szechwan in China, and takes its name from 
le face being disfigured by a little, triangular nose up-tipped in 
suc-h a way that the nostrils open forwards. The colour of this monkev 
IS brownish ahoye and yellowish below and on the cheeks ; but other 
species from China are differently coloured.’ 

Doyang T.E., 

Gating P.O., 

Assam, 


■E, P., 'GEE 


Mav 


1952. 


[We are indebted to the Sen-pt-irv rvP 17 r. 

Society for the following remarks brior W I reservation 

Prosector of the ZooIogTcal Soeb v I on dm, in ^ 

ing one is now placed in a separafe aen.t P ^ 
geographical distribution of none of these is IV''"; 

t'lom the known facts concerning the e-eop-nnhv nf 
I surmise that the Tonkin snnh i C)f the group, 

is probably ,h, „ost likol, bomber aSil 






MISCELLANEOUS NOTES 


natively that one of the forms from eastern Tibet extends further 
south than has been suspected. 

The facts ' are as follows:-- 

R. roxeUanae — E. Tibet and N. W. China to Koko Nor. 
jR. hiete — Yunnan, left bank of Mekong- and right bank of Blue 
River. ' 

R. hreiic/ii— Van Gin Shan Mts., north of Kwei-cjiow Province,, 

' "Central ' China. ' ' 

Preshyiiscus azninciiliis—Tonkm, Van Gin Shan Mts., north of 
Kwei-chow Province, Central China.’ — Eds.] 


RIOTOUS BEHAVIOUR OF MATING BEARS 
{MELURSUS URSINUS) 


On the night of June nth bears overturned a Craven Power- 
Sprayer (in a coffee clearing), bit through one of the wheels, chewed 
the tarpaulin covering it, gnawed some of the spray hose, and smashed, 
down several 4-year old Silver Oak {Grevillea) saplings. Next 
morning they demonstrated at spraying labourers and others on a 
tractor trailer and, after the hurried departure of the labour, over- 
turned a barrel of Bordeaux mixture and two on three empty casks. 

I received the news of the bears’ misbehaviour on my return from, 
a visit to our ragi farm. In the evening I saw the bears (three of 
them) in the distance, but it was too late to go after them. On. 
the 13th morning I spotted them in the same place. A large discon- 
solate male kept at a safe distance emitting plaintive howls, while 
another male, slightly heavier, accompanied the female alternately 
caressing (so it appeared) and frantically chasing her. The lone male 
frequently sat up on his haunches to get a better vietv of the pro- 
ceedings. Twice he w’-ent up to If ydia caZyema trees (locally known 
as ‘Benday murra’) and tore off great strips of the bark — whether 
solely in rage or also urged by hunger I am not sure. But a sub- 
sequent examination of the trees and surroundings indicated that some 
of the bark had been eaten.* 

By the time I had got neai* the bears they had shifted their posi- 
tions somewhat. I found myself within a fair distance of a bundle 
of bears up against a rock. Which was which I could nk tell and 
they may have been in coitus. My first shot mortally’- -wounded, 
the larger male and he dropped dead within a few seconds. The 
slie-bear was then badly hit and disappeared into a nearby deep cave. 
It was obvious that the disconsolate male, though frightened off by 
the shots, Would return, which he did right soon. He proceeded to 
fall upon the dead body of his erstwhile rival with a savag'ery which 
had to be seen to be believed, screaming at the top of his voice the 
whole time. 

In spite of three hard hits, rolling him over each time, he was 
able to get away. He skirted 5 caves, went down to water (which- 
was his undoing) and finished up half inside a shallow cave, having 
travelled 2 miles mortally wounded; bears are tough. 

The she-bear had to be smoked out as the cave was too deep I0 
penetrate normally, and she died from suffocation. Three years ago 
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1 had crawled into the same cave after what I thought was a dead 
bear. It was a most foolhardy thing to do; instead of one dead 
bear there were two live ones within and I was fortunate to escape 
with my life ! ^ 

* For the last 3 or 4 years bears have been tearing oil the bark 
of fir trees planted nearby ; it was evident that some of the bark had 
been consumed. The period referred to covers a succession of very 
dry years. Bears normally eat little during their mating season - 
when this coincides with abnormally dry years it is likely they will 
go for the bark of certain trees (the bark of Kydia calycina is a 
tavourite food of elephants). It is presumed the Silver Oak shade 

saplings were tasted’ in hunger; or smashed in an abandon of 
temper. ui 


Honnametti Estate, 
Attikan P.O,, 

VIA Mysore, 

June 20, 1952. 


R* C. MORRIS 


3. CASES OF UNWOUNDED GAUR OR INDIAN BISON 
{BIBOS GAURUS) CHARGING 


^ ciri- ^ Society’s Journal I referred to a case of 

t ^ ® apparently unprovoked charge when met on a path 

tuJd&T'' ’.n harassing biso^i in 

rli=f time another case occurred of a bison 

■charging a well-known sportsman at the foot of the Nilgiris as it 
trotted out of a tiger-beat. This bull also had not been fired at 

by a bull bison in a tiger 

beat, the animal charging them at close quarters. ^ 

In each case a tiger was in the area. ‘Nerves’ induced bv the 
presence of tiger and/or, possibly the noise of a beat, would Sp2r 

or lia™, 

fn India quite a number of instances have occurred 

.0 refute the assertion that no unwounded gaur will attack. 


Honnametti Estate, 
Attikan P.O., 
via Mysore, 

June 23, 1952. 


R. 'C. MORRIS: 


4 * WILD BUFFALOES AND TAME 


(With a photo) 


■a herd of tame buffatoes was taken ttl V Subsequent 

He kiHed te eW beU of U.i, herd »d utdto' So^teS 


mi 
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animals during the day in the jungle. In the evenii 
bring the herd back to the encampment and then leave, 
again the next morning when they reached the jungle 
panying photograph was taken when he was returning 


with the herd. The cow in the picture is a tame one, which however 
always accompanied him even when he left the herd at night. The 
close companionship between these two animals was extremely 
unusual; it seemed to be much more than just sexual. 

Jagdalpur P.O., 

District Bastar, M.P., R. P. NORONHA 

June 2ij 1952. 


[A review In The Oriental Sporting Magamne 1877, P- 267 of 
Gapt. Baldwin’s ‘The Large 8 c Small Game of Bengal* reads in part: 

‘The Assamese keep no tame bull buffaloes so they are dependent 
on the wild bulls for keeping up the breed. They let their cows loose 
and a wild bull soon finds them outj takes possession of a herd and 
will not leave it till he has been either killed, or so wounded by various 
devices as to be glad to leave their vicinity. We have frequently 
shot these bulls at the request of the villagers- They lose all fear of 
man j and often will not allow the cows to be picketed at night and 
even if they are so tethered, the bull remains close by all night, 
and in the morning returns with them into the long grass. Sometimes 
villagers are killed by them*.— Eds.] 
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5. WHAT IS THE BEST MEANS OF CONTROL AND 
DESTRUCTION OF FLYING FOXES [PTEROPUS 
GIGANTEUS (BRUNN.)]? 

With reference to tlie note on the above subject in Vol -n Nn , 
pages 401-403, this question has been studied bv Messrs I Cl’ /rnrr^i 
Ltd and they advise the use of explosives' where postw; ^ T 

■The =,?“■ ,”T “. 'I' “ 8-"'“ l>™wkf ■ 

I. is “ '»■ 

‘.'rib" liP 

fee t-i 1^“ ~ - -r.niS* r 

produce a big enough blast to kill most of the’ flock. ’ 

_ it IS difficult to predict the effect of air blast on ii • 

Sst bSr-'sr.:': 'rsfyi ““ tt”'- 

reaSlffroBi^tock - Ordinary, can be obtained 

elephLSft tgS^hS’' ^^;;'Se‘'':pTro!ac!:eV? 

"p suit^bl for^ 


Doyang Tea Estate, 

OatIxYg P,0., 

Assam, 

September ii, 10^2. 


E. P. GEE 


6. OUR VANISHING WILD LIFE 


n complete absence of pig, muntiac 

the higher altitudes (4,500 ft. to ft.) of thh 

mrhx‘^"or^°rt? possibly account f 

rauty of panther in these parts—a feature of the 

years. During this period wild dog have also 
while bear have increased greatly. Tiger appear i 

f P‘-<^-war yi 

IS due to wholesale poaching of the sambar on 


■ and porcupine from 
range (the Billigiri- 
ior the comparative 
i past seven or more 
become uncommon, 
in the same area far 
'ears. This, I think, 
the hills during* the 
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jears following' the war — so much so that I consider that sambar 
now number only about 25% of their pre-war numbers. 

Hoxxaaietti estate, 

Attikan P.O., R. c. MORRIS 

VIA iSlYSORE, 

July 8, 1952. 


• ^ 7. BIRD MIGRATION ACROSS THE HIMALAYAS 

Do mig'rating' birds systematically follow the line of least resistance, 
i.e,, go over the lowest passes and thence follow the course of the 
nearest river, or do they take the shortest route and risk the rigours 
and farified atmosphere of high altitudes? 

This is a subject for careful and prolonged research over a vast 
amount of country, but if the snippets from individual experiences of men 
who have lived half a century in and around the Himalayas, will serve 
any purpose, I gladly give my opinion, backed by few notes and 
largely from memory — ^for what it is worth. 

I would most definitely say that both routes are followed, and 
iis many migrants, if not more, go over the higher passes and 
mountain ranges, as follow the courses of rivers. 

For many years in autumn I watched and heard skein after skein of 
geese, (Bar-heads — Anser indiciis) flying over the Seoj plateau near 
Bhadarwa in Kashmir State. They obviously came from the great 
Tibetan lakes— Pangong, and perhaps the Tso Morari, right over the 
Chamba Lahoul Ranges flying at perhaps 15,000-17,000 ft., and dropped 
down to the Chenab and Taw i waters between Akhnur and Jammu. 
Their passage over my camp at Seoj was usually after sundown, both 
in the spring on their upward journey and in the autumn when they 
came down. The latter, I noticed, w’as a little later, about 9 or 
lo p.m. which probably meant the distance between Seoj and the 
Indian plains was much less than that between Seoj and the lakes 
whence they came. 

Had they been at all worried by aititudes what would have been 
easier for them than to drop down into the Chenab watershed and 
follow the course of that river, or into the Ravi River near Chamba? 
A very much longer journey, but indeed the easiest of the lot as 
regards height, would have been down the Indus where it would have 
only been necessary to cross one range of mountains, the Kailash 
Range. But the birds obviously preferred the shorter route, even 
though it meant the crossing of four mountain ranges and passes 
of 15,000 ft. and over, before they could reach their winter quarters 
in the plains of the Punjab. This migration route I was familiar with 
because Seoj was my favourite shooting ground, and I spent a night 
or two there, two or three times a month, over a period of about ii 
years. ■ 

On one occasion I was camped on a pass known as Bhal Pudhree, 
in the Chamba State, and not more than 25 miles or so from Seoj. 
I was after Kashmir stag, of which there were not a few in this 
part of the country. It was, I think, the end of February with a 
brilliant full moon. I was aroused from my sleep by the most infernal 
din I had ever known geese to make, f went out of my tent and 
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looked up to see not one but a dozen or more skeins flying in echelon 
across a dear sky. As far as I could judge they were flying a couple 
of thousand feet above me and heading straight for the Pangong Lakks. 
The time was about ii p.m. and I went back to bed again. My 
alaim woke me at 4 a.m. and synchronized almost perfectlv’ wdth the 
din made by the geese in the earlier part of the night. 

The moon was fast getting behind a high peak as I looked out 
to find to my amazement the geese coming back again. What did 
this portend? I soon forgot all about the birds as my shikari and 
I took my rifle and shotgun and proceeded to the haunts of the deer 
where we had seen their tracks the day before. 

The going was frightful. Three feet deep snow, with the top 
crust hard and a few inches below surface soft powder into 
vvhich one sank right up to the thighs and the crunch, crunch of 
! he brewing crust audible to everything within several hundred 
yards. Ihis was hopeless so we gave it up and decided to wait till 
the sun came up and did something about melting that top crust, 
put on my poshteen and long Gilgit boots, got into my flea-hag and 

- Sok f with the alarm sel for 

/ clock. A second chota-hazn was most welcome, al.so the infor- 
mation that the sky was absolutely clear and the sun should soon 
mountains. As I sipped my tea I again heard 
hQ honk honk honk of geese and it sounded almost on top of mv 
tent I was out m a .second and there were two .separate skeins 
heading away from _ my tent, rising steadily as they went apparently 

were obviously agitated and frSjuentl'y 
breaking formation and carrying on a sort of desultory convekation 
m a higher key than the usual honk. I watched them for a little 
time_ as my thoughts went back to a similar occasion, some years 
previously when I witnessed the most amazing spectacle of skeins 
of geese being broken up by a pair of golden eagles, and thereafter 
foresr^'”^ ^ dozen, in a dense spruce 

Here at least were two memorable days and nights I shall never 
orget, when literally many thousands of geese were wina'inp* their 

ft. passes with many higher ranges to 

The greatest altitude I have ever seen birds flying at alwavs 
excluding choughs, lammergeiers, mountain finches and’ griffon 
vultures which might be found most of the summer at welf over 
i:),ooo tt., was a small flock of pure white birds. It was in Mav 

^^>000 <^0 13.000 ft. when I saw 
f f feathers floating in the clear air. My 

glasses however, rpealed what I took to be the great Siberian Crane 
(Gms leucogeranus). This seemed a bit late for them to be leaving India 

withTmich’m^* birds were certainly bigger than spoonbills 
ha much more slow and leisurely flap, though for the most part 

the SpUi ?Ce£y?nr TOas at tSeSe 
(Bashahr State), up the SLt PJ a°T o 
below me not 5 uiL ‘tayTth^cVwli s^ 
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8. BIRDS NESTING ON TELEGRAPH WIRES 

With reference to Miscellaneous Note No. lo in Vol. 50, No. 3, dur- 
ing 1943 and 1944 when travelling between Gauhati and Manipur Road 
on the Assam Railway several colonies of Bayas {Ploceus phiUppinus) 
were observed nesting on the telegraph wires along the railway. 


The Common Crane (Grus grzfs) I have seen over and over again 
leave the Kangra swamps % right over my house in Dharmasala and 
go over the Dhoula Dhar at 14,000 ft. in small lots varying from one 
pair to a dozen birds. This migration, perhaps only a local one, took 
place invariably in the middle of May. 

I have watched eagles on migration on two occasions. Where 
they crossed over into the Kangra District I do not know, but I 
imagine over the Humpta Pass into Kulu, as one of the flights I saw 
was above Naggar, in Kulu, and the other over the Mandi State 
hills near Jathingri. On both occasions all the birds flew in single 
file, one behind the other; sometimes close to each other, or followed 
by long gaps of a minute or two. All the birds were young Imperials 
in the lineated plumage, and strangely enough all flew with wings 
half flexed and each passed over practically the .same ground, to within 
a few feet, as the one before it. Not one more than just turned 
head as it went passed, to look at a dead chikor I threw out, and 
none took any notice of a sparrowhawk sitting on a rock devouring 
a dead chikor. They were just not feeding. 

I have frequently seen duck (species unidentified) flying at a great 
height obviously following the course of a river very far below but 
not going down to it. 

From my limited experience I should say as many birds fly high 
over the mountains as keep to the courses of rivers. With larger 
birds such as geese, cranes, spoonbills, etc. I would say by far 
most go straight over the ranges, and thus take the shortest route, 
go along the course of any river would double and treble the distance 
for no advantage. Besides there are very few places on the 
where a big gaggle of geese, for instance, could find sufficient space 
to rest or feed until they reach the plains of India, so it would 
infinitely better for them to get there by the shortest route. 

Does rarified atmosphere worry them at all? I do not know, but 
very obviously they do not seem to be affected one way or the other 
at 14,000 to 15,000 ft. and an extra thousand or so would take them’ 
over almost any pass in the Himalaya. I agree with you, however, 
that many more birds than we know of, must cross the passes 
much higher levels than they need and I am pretty certain in my 
own mind that a far larger number take the direct route across the 
mountain ranges than those which follow the courses of rivers, and 
thus run the risk of being hemmed in on both sides by mountains,, 
and at a considerable disadvantage from the attacks of birds of prey. ’ 


Croft Maidoch, 

Dornoch, Sutherlandshire, C. H. 

Scotland, 

June 20, 1952. 
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were not in one spot only but scattered for a considerable distance 
along the line. 

On the lower part of the Ghat road up to Shillong' from Gauliati, 
where it passes through dense tropical evergreen forest, the telegraph 
line crosses the road frequently in the course of loops and zigzags 
of the latter. There are always numbers of bundles' of grass to be 
seen attached to the wire, so rough that at first sight they would 
hardly be taken for nests, and they puzzled me considerably 
until I saw one being visited and entered by a Longtailed Broadbill, 
Psarisomtis dalhotisiae. These nests were usually isolated from others 
and nearly always built where the wires crossed a ravine or cutting 
so that they were a great height fro jii the ground and far from any 
neighbouring trees or vegetation. 

'Hunnersley, ■ ■ ' ■ 

Burley, ■■ ; F. N. BETTS 

NR. RiNGWOOD, 

Hants/ U.K., 

August 2, 1952. 

[Nests of the Longtailed Broadbill hung similarly from electric 
light wires spanning a nullah have been recorded from Mussoorie, 
Uttar Pradesh, in Vol. XXIII of the Journal (i9i5)> pp. 360- 
* 61 .— Eds.] 


9. MUSCICAPA WESTERMANNJ INDOCHINENSIS, 
A SYNONYM OF M, W. AUSTRALORIENTIS 


In my paper, ‘A Collection of Birds from the Naga Hills’ which 
appeared in the Journal, Vol. 50, No. 3, April 1952, I have used the 
name Muscicapa westermanni indochinensis on p. 507 to describe the 
Eastern Little Pied Flycatcher. In the text I have referred to the fact 
that I had revised this species (1952). Unfortunately the name as 
printed is a nomen nudtini. In my revision, *A Note on the Species 
Muscicapa westermanm\ (Proceedings of the Biological Society of 
Washington j Vol. 65, pp. 71-74, April 25, 1952), I described this 
eastern continental population as Muscicapa westermanni ausfralorientis, 
and in this publication I extended a valid description to this name. 
Number 3, the April 1952 issue of the Journal actually appeared on May 
2oth, 1952, and consequently that name, indochinensis, which was used 
entirely in error, and by inadvertence on my part, must stand as a 
nomen nudtim is synonymy with the new form Muscicapa westernuuDii 
australorientis. 


S. DILLON RIPLEY 


Peabody Museum of Natural History, 
Yale University, 
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' io. ." A NEW- BIRD FOR I'NmA—MONTIFRINGILLA 
DAVIDIANA POTANINI (SVSHKm) ■ ■ 

On March 4th 195, 
a large flock of Montifi 
patches were clear of snow, 
heavy snow for three days. Among 
snow finch which was secured 
hlanfordi but it proves to be 

potanlni Sushkin. This small snow finch comes 
hZan/ordi which differ from all other snow finches 
tail feathers largely white with a broad blackish terminal bar or spot 
and sides of neck cinnamon-buff. A key to these three species is: 
Throat white; no black on forehead ... ... rnficollis 

Throat black ; black .streak on white forehead hlanfordi 

Throat black; whole forehead black ... ... davidiana 

There are two races of M. davidiana, the nominate race inhabiting 
the country from Koko Nor and Nanshan to Dolon Nor. It is darker 
more earth-brown above with fairly well defined dark centres to mantle 
feathers. 

M. d. potanini vSushkin inhabits north-western and northern 
Mongolia, from Kobdo Basin to Urga, the Mongolia Altai and 
Central Gobi, It is a paler sandier bird than the nominate race, the 
dark centres to feathers of mantle being paler and more dilute. 

The wing of our Sikkim bird measures 86 mm. 

The interesting part of this discovery is that this single bird must 
have got 'caught-up’ with a flock of Montifringilla bmndti somewhere 
in central Asia and w^-as unable to extricate itself, for the specimens 
of brandti secured at the same time, are not the North Sikkim race, 
but the form from Northern Tibet and the Tarim Basin, 

I append a short review of Montifringilla brandti which has already 
been discussed by Hellmayr {Field Mtis, Nat. Hist. 1929: 51-57), by 
Stegmann [Joiirn. f. Orn. 1932: ii 1-114), Stresemann (Om. 
Mo?mlsh. 1939: p. 177.) and by Ymxne {Amer, Mtis. Novit. No. 1^2^, 
J949: 24-28). 

i¥. b, brandti (Bonaparte). 1850. Turkestan. 

Inhabits the Tianshan and Fast Tukestan. Wings 1 15-125 mm. 

M. h. haematopygia Gould. 1851 'Tibet’. A more exact type locality 
should be Ladak. 

Inhabits the Himalayas from Gilgit to Sikkim. Lesser wing 
coverts without red fringe: mantle browuier and distinctly streaked. 
Wings 1 1 2-1 2 1 mm. 

M. h. walterl Hartert. 1904. Szechwan, N. W. China. 

A darker bird with black crown; mantle and rump dark lead- 
brown, the latter with rosy fringes; upper tail-coverts dark brown with 
white tips; lesser wing-coverts brown without red fringes. The wing 
of type 1 18 mm. 

M. h. pallidior (Bianchi). 1908. North Tibet. 

A much paler bird than any of the above. -Wings 1 15-123 mm. 


near Lachen in North Sikkim, we came across 
ringilla^ brandti ieeding on the path where 
We had experienced freak weather with 
Lg this^ large flock was a small 
At the time I thought it was* M. 
an adult male of Montifringilla davidiatm 
near rnficollis and 
in having the outer 
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M, b. famirensis (Sever tzov). 1883. Pamirs.- 

Diil'ers from M* 5 . brandti in having red fringes on rump more 
distinct and with a darker mantle. Inhabits the Altai axid Trans Altai 
Mountains, the Bokhara Hills and Pamir. Wings 112-121 mm. 

M, b, margaritaceae Madarasz. 1904. S. E. Altai. 

Syn : Leucosticte annae Sushkin. 1906. Tarbagatai). 

Grey forehead and ear-coverts, 

M. h, audreyana Stresemann. 1939. North Sikkim. 

Darker than haematopygia, and much darker tiiaa pallidior, 

M, y, incerta (Stegmann). 1932. Humboldt Range. 

Crown and mantle darker than pamirdjisis ; ,no grey wash on 
rump, and underparts yellower. Inhabits the Humboldt Range, 
southern Koko Nor and Tetung Mountains. I have not examined 
specimens. 

M, h. intermedia (Stegmann). 1932. Burchan Buddha Mountains, 
Still darker than incerta but paler than haematopygia. North- 
east Tibet. I have not seen specimens ; they may prove to be identical 
with pallidior. 


17, Kensington Park Gardens, 
London, W. ii, 

July 23, 1952. 


R. MEINERTZHAGEN, 
Colonel * 


II. THE INDIAN CUCKOO ™ CUCIPIMS MICROPTERUS 
MICROPTERUS~lN CEYLON 

In my paper, ‘Cuckoo Problems of Ceylon \ published in Spolia 
Zeylanica, VoL 25, Part Ii (December 1948), I attempted to bring 
up to date our meagre knowledge of the status of the Indian Cuckoo 
in Ceylon, but I was forced, from lack of reliable evidence, to leave 
unanswered the queries, ‘Have we a resident breeding form of this 
Cuckoo in Ceylon?’ ‘If so, which are the fosterers?’ . 

Since that paper was written, additional information has been 
slowly accumulated; so much so that we are now in a position to 
answer these questions, at any rate to a limited extent. The objeef: 
of this note is to put on record the answers. 

It has now been proved, beyond any doubt, that the Indian 
Cuckoo IS definitely resident, throughout the year, in the forests of 
the Eastern Province. The author has himself seen and heard the 
bird calling as late as June 4th when normally all winter migrants 
have left the island for their breeding ranges further north. More- 
over, on June 7th, 1949, received from Mr. S. V. O. Somanader 
of Batticoloa, a freshly killed specimen collected in the Onnichai forests 
of the Eastern Province. This specimen is stated to have been a 
female and to have contained three small embryonic ova, but as it 
had been eviscerated before it reached him, he was unable to confirm 
these statements though he has no doubts as to their correctness. From 
these and other observations, it is now established that some, if not' 
Indian Cuckoos that are so noisy in the Eastern Province 
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jungles and neighbouring districts from November to May, remain 
in these areas throughout the year but, as they are much less noisy 
during the period from June to October, they are less in evidence and 
their presence is liable to be overlooked while they are mostly silent. 

Whether or not some of them migrate to the Indian mainland, 
during April or May wdien the majority of the wi^inter visitors take their 
departure, still reinains a matter of conjecture. I have been able to 
gather no further information that throws any additional light on this 
question. 

With regard to the second half of the query — ‘which are the 
fosterers’ of this cuckoo in Ceylon, very valuable evidence has recently 
been provided by Mr. Edward C. Fernando, Junr., son of the retired 
taxidermist of the Colombo Museum. 

On May 2nd, 1952 he shot a young specimen of a cuckoo of this 
species that was being fed by a pair of Blackheaded Orioles O. .v. 
ceylonensis. 

After the above it seems more than probable that the young cuckoo 
observed by Mr. E. C. Fernandoy Sr., being fed by Blackheaded 
Orioles at Kumbalgamuwa in April 1927 was also C, micropterus, 

I now feel convinced that one of the 3 eggs in the nest of a 
Blackheaded Oriole at Nikawewa in the Kantalai district of the North 
Central Province on December 20th, 1940 which was slightly smaller 
and more heavily marked than the other 2 eggs, with a much tougher 
texture to the shell, belonged to a cuckoo which was most probably 
also this species. This egg measured 25.7 x 19.0 mm. and was said 
to weigh 617 mg. (sic) as against the average given by Stuart Baker 
for 16 eggs of the Indian Cuckoo collected in India — 24.4x19 mm., 
weight 281 mg. 

It is to be hoped that, in time, by a critical examination of all 
nests of Oriolus xanthornus ceylonensis met with within the breeding 
rangje^of the Indian Cuckoo in Ceylon or by the obtaining of oviduct 
eggs from the female cuckoo, the question, of the type or types of 
eggs laid by this Cuckoo in Ceylon, will be elucidated. 

Tonacombe Estate, 

Namunukula, W. W. a. PHILLIPS, 

Ceylon, fx.s., m.b.o.o. 

Septem})eryig^2, 
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12. A GRANIVOROUS GREEN PIGEON 


I shot a Southern Green Pigeon here in Coimbatore the crop of. 
which contained seeds of a plant which grows extensively in the 
summer season in the dried up tanks and paddy fields and in black 
cotton soil areas. The seeds are light black in colour resembling 
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No. 4 shot or black-gram. Blue Rock Pigeons are very fond of it 
and both morning and afternoon, batch after batch come to feed on 
the shed seeds. A botanist here has identified the plant as Chrozophom 
fottleri (Kiotzsch). 

Some doves, especially the Ring and Spotted Doves, also regularly 
visit these areas and feed on the seeds lying scattered on the ground. 

On one of my trips after Blue Pigeons, one early moiaiing, [ 
found a single green pigeon flying low over the region along' willi 
Blue Rocks. I was wondering how a green pigeon happened to be 
in the locality and why it was associating with the Blue Rocks. Sudden- 
ly the green pigeon separated from the rest and offered me an easy 
overhead shot. When I picked it up, I saw seeds of this plant coming 
out of its crop and beak; on further examination the crop was found 
to be full of them. 

This is the only occasion on which I have seen a green 
pigeon either keeping company with Blue Rocks or eating se<;ds, 
though I remember reading in the Journal of green pigeons coming 
to the ground, perhaps to eat saline earth. I have also heard and 
read of green pigeons coming to the ground to drink. It would be 
interesting to know what caused this extraordinary deviation from 
the green pigeon *s normal habits and food. 

Incidentally it may be mentioned that our domestic pigeons do not 
eat the seeds of this plant. Many a time I have collected and tried 
to feed them to domestic pigeons but none w^ould eat. When they 
turn wild, however, and are in the company of Blue Rocks, they devour 
them avidly. 

15, Perumal Koil Street, 

Fort, Coimbatore, B. SUBBIAFl FILLAV 

March 7, 195 2.* 


13. THE GREAT INDIAN BUSTARD 


In 1923 I was travelling by train to Jalna from Poona via Dhond 
and Manmad. Somewhere between Nagar and Manmad, probabh’ 
at Vambori or thereabouts, I saw .a party of 8 or 10 large ground 
birds not far from each other, i.e. 2 to 10 ft. apart. I then noticed 
that a considerable number of individual birds of the same kind were 
le flying over a large area. The train was travelling fast and 
the time of observation could not have been more than a minute, 
I got the impression that there must be at least 200 to 300 of 
birds in view. At that time I was unfamiliar with the Great 
Indian Bustard, but subsequently came to know it well and I now 
feel that the bird's I saw could have been no other. 

The second time I saw them in such large numbers was in 1926 
near Kotagaon station, about 25 miles from Manmad, along the 
Nizam s State Railway. I was out shooting black buck and at about 
8 o clock in the morning my compamon pointed out a bustard to me. 
about to commence stalking it when I noticed that there were 
^ but scattered 50 to 100 paces from 
indecision which one to take, I finally 
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stalked and shot one with a .375 Mannlicher. At the report of the 
rifle the number of these birds that got up fairly took my breath 
away. As far as I could see bustards were visible in flight, not in 
a hock but scattered all over the countryside.,. I cannot say definitely 
if they all fiew^ in any one particular direction to suggest some fonn 
of migration, but as far as I can recollect they did not. I do not 
think that there could have been less than 400 birds. The cock 1 
shot weighed 28 lbs. after* it had been gutted. 

Belapur, 

Ahmednagar Dist, FARID H. B. TYABJl 

July, 1952, 


[In Voi. XXVI of the Journal (p. 1048) is given an extract from 
the defunct — Oriental Sporting Magazine which records 961 bustard 
shot near Ahmednagar between the years 1809 and 1829 by a single 
‘Lover of all Sports’ as he calls himself. -He gives the weight of 
cock birds as between 18 and 32 lbs. and that of hens 8-15 lbs. 

From the above, and other available records, it would appear that 
the Deccan country in the neighbourhood of Ahmednagar has always- 
formed the optimum habitat of the Great Indian Bustard. 

Spread of cultivation and increasing population pressure with its 
attendant evils have doubtless been mainly responsible in reducing 
this magnificent species to its present parlous state. Its preservation 
from extinction is a matter that deserves the highest priority from 
the Indian National Section of the International Committee for Bird 
Preservation and calls for the most urgent and effective action. The 
present status of the bird must be thoroughly and authentically investi- 
gated, and in the meantime its shooting, snaring or killing in any other 
way and the taking of its eggs totally banned forthwith in every part 
of the Indian Union. ^ ^ ^ ^ 

It is perhaps too much to hope that there may still be tracts of 
country sufficiently remote and unexploited to offer a sight such as 
described by our correspondent: But should there be anything even 
distantly approaching it, no time must be lost in turning them into 
adequately controlled sanctuaries for the bird. — Eds.] 


OVERWINTERING OF THE CHUKAR PARTRIDGE 
{ALECTORIS GRAECA) IN NEVADA, U.S.A. 


Since its introduction into the state of Nevada in 1933 the Chukar 
Partridge {Alectoris graeca ctefear) has . risen from the ranks of an- 
experimental exotic to an upland game bird of primary importance. 
In the short time of 19 years this species has, mainly through natural 
propagation, thoroughly established itself throughout a major portion 
of the state’s vast amount of rocky, rugged, mountainous habitat at 
elevations ranging from 4,000 to 8,000 ft. Although factual evidence 
is at present insufficient it is probable that the chukar now has a 



v-.to lias bten marked with plastic neck tags for study purposes 

Ekvatinn is sagebrush (.Irfontufo 

>s 5.000 feet. This bird had been releasetl one week previously J 

Nevada Lake, Washoe County,' west-cemra! 

chuk„r\-anje in'^tLltlfo TphtHylfoS 

rte 1951 hunting- season varied in leng-ih from 2 to 62 davs 
(depending on the county) with a bag limit of 5 birds daily and 'in 
possession. From this it can readily be seen that the chukar is now 
taking tfie lead m providing excellent upland bird hunting to resi- 
dents Nevada With this in mind the Nevada Fish and Game 
Commission (Wildlife Restoration Division) has established a project 
under which intensive natural history .studies of the chukar are to be 
SSres^°" possible to base future management pro- 

Although this program has been in effect for only a .short tiim- 
It IS currently possible to evaluate to some extent the effects of 
winter conditions upon the bird. The winter of 1951-52 was excep- 
tionally severe over most of the State and certainly represented the 
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distribution in Nevada w.hich is nearly as widespread as that of our 
native Sage Grouse iCentrocerciis urophasianus). 
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most severe winter (in the amount of total snowfall) that has occurred 
since the introduction of the chukar. Observations by the author 
(Christensen, 195® ®) showed that during the first heavy snowfall in 
west-central Nevada the birds rapidly descended from the highe" 
moimtams (8,000-6,000 ffe elev.) to congregate in large numbers 
(coveys ol from 11-150 birds) on the lower slopes and valleys (5,000- 
4,000 ft. elev.) which were relatively snow free and where feed wa.s 
available. Later _ as the snow receded and the higher slopes- were 
cleared through wind action the birds again ascended to the higher hills. 
Such actions were consistent throughout the course of the winter and 
no distress was noted among the birds hs long as they were able to 
descend to areas which lay below the snow line (in general this was 
about 4,000 to 4,500 ft. elev.). 

Food studies which were made during the years 1951 and 1953 
(Christensen, 1952 a) showed that during the winter montlis the primary 
leods of the chukars were the leaves of green grasses and winter 
annuals. Because of this it was therefore indicated that the distri- 
bution of this species into the more northern portions of the state 
where heavy, long laying snows are prevalent may retard its success. 
Lvidence for this supposition was clearlv brourrhr lint' rljif'i'nrr flno 


iviarcn wnen cnukars were found m a starving condition at Birch 
Creek, near Austin, Nevada (Christensen, 1952 b). Twelve dead birds 
were found, and one live bird (an adult female) was collected. This 
bird weighed only 11.85 ozs. as compared to 17.50 ozs. for a healthy 
temale bird. Deep snow, which made grasses and annuals unavail- 
able, had persisted m this area for a number of weeks. Due to the 
high elevation of this and surrounding country (6,000 ft. and above) 
It had not been possible for the birds to move down to snow-free Eleva- 
tions without moving for long distances and entirely out of the 
habitat. Several large coveys of chukars, which were in poor condition, 
weie noticed to have congregated on feeding areas which had been 

‘™i- off >>ay. 

Although browse plants (such as Artemisia indentata and Purshia 
indenta c^ were protruding above the snow there was no evidence of 

iJScaSd’rfyT. their availability. This again 

-it.- yvinfor chukar upon green grasses and annuals 


Nevada Fish & Game Commission, 
(WILDLIFE Restoration .Division), 
Reno, Nevada, 


GLEN C, CHRISTENSEN 


iiisen, (lion *C . (19o2 c) ; An cc 
'Cvatia. Univ. of Nevfuln Libran 
— (19p ?)); L^plnnd sun 

the Nev. Fisk & GtWie 'CoMm. 
(mimeographed). 
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ARRIVAL DATES OF FANTAIL AND PINTAIL SNIPP 
. . IN BURMA 


i6. EXTERMINATION OF SNAKES UPSETS BALANCE 
, OF NATURE 

regard to rats in the forests, I have come across the foil* 
ing observation in a report made in 1936 by the late A. J. W Milr 
a distinguished Conservator of Forests of Assam and"^ a very k 
and knowledgeable naturalist. He observed that ‘a three-year le 
mLcT monitor-lizards for their skins ended 

resulting J ^o upset the balance of natt 

esultmgf in serious damae:e bv rats in mir 
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So it would appear that the preservation of certain species ot 
snakes and of monitor lizards is indispensable, especially if rodents 
are to be kept under ' control. " 

Do YANG Tea Estate, 

Oating P.O., E. P. GEE 

■Assam, " 

September ii, 1952. 

[In yoiutiie 49 of the journal (p. 816) attention was drawn to a 
curious flaw in the Constitution Act, doutbiess inadvertent, which 
preveilts the .provinces from legislating in connection with living 
creatures other than *men, animals [which '.ostensibly means only 
mammals], birds and fislP. Therefore it would seem that the States 
cannot enact protective legislation for crocodiiesv snakes and lizards, 
as well as for other forms of animal life. Though their skins bring 
in foreign exchange, these i*eptiies are being killed off without any 
attempt being made to understand or appreciate the repurcussions 
which their removal may produce. There is no doubt that without 
.this natural check rats and mice will increase and do immense damage 
to agriculture. The problem requires immediate attention and careful 
study and research ; in the meantime some machinery to check exces- 
sive exploitation seems urgently called for. 

Until last year no separate figures of the export of reptile skins 
were officially maintained, but during the year ending 31st March 1952, 
1,321,367 reptile skins valued at Rs. 36,02,338 Were exported from 
India, which is a significant revelation. — -Eds.] 


17. EXTENSION OF RANGE OF THE FISH | 

RASBORA LABIOSA (MUKERJI) 1 

Three specimens of Rashora labiosa Mukerji, were obtained on ' I 

September 4th, 1951, while collecting carp fry at Budali in the Orsang i 

river, a tributary of Narbada. These specimens were found in asso- I 

ciation with Danio {Brachydanio) rerioy Lepidocephalichthys gimte'a, 

Barilius bendelisis and some Barbus species. The characteristic hyper- \ 

trophied condition of the lip, forming a broad loose membrane round I 

the lower lip, and rounded caudal lobes made the identification of the I 

species easy. This species was first described by Mukerji (1935) from ^ 

collections made by Dr. A. G. Fraser at Deolali, Nasik District, where j 

he obtained specimens from a nullah flowing into the river Darna. \ 

The area drained by the Godavari basin was considered its geogra- ^ 

phical limit of distribution. lahioYa Mukerji, has been ] 

recovered in Baroda for the first time. Its occurrence at Baroda thus l 

expends the geographical limit of distribution of the species in a north- 
west direction. \ 

Dr. A. G. Fraser (1935), describing the locality states, 'the pools 
in which the fish are found are grown thickly with water weeds and’ 
the floor is covered with silt deposit brought down from time to 
time’. The place of capture of specimens cGlIected by me differs, 
however, considerably from that given In Dr. F'raser’s description. 

The specimens were obtained from pools formed in the, bed of the 





282 jOVENdL, BOMBAY NATURAL HIST, SOCIETl\ Vol 51 

river where the water was clear and practically free from vegetation, 
the bottom being sandy. 

Dr. Hora (1935) records in a footnote ‘Darna is a tributary of 
the Godavari river. Annandale [Rec. IruL Mas, (1919) pp. 109-161,] in 
his account of the fauna of certain small streams in the Bombay 
Presidency, made observations on the collections made at Medha in 
Satara District and Khandala in Poona District. Both these places 
are far away from the' Godavari drainage basin. The new species 
would thus appear to have a somewhat localised distribution.* The 
occurrence of Mukerji, at Baroda shows, however, 

that the species does not have a localised distribution as stated by 
Hora. 

The specimens were caught with an ordinary rectangular drag 
net. The biggest specimen measured 75 mm. It is quite likely that 
the place of capture may be a normal habitat of the fish, as smaller 
specimens of 30 mm. were also obtained in the same area. The 
collected specimens resemble closely the illustration given by Hora 
and Mukerji (1935) except for a slight variation in coloration. The 
broad black band along the middle of tlie body, from the angle of 
the opercles to the root of the tail, described by them was, in our 
specimens, found, to arise from the tip of the snout and extend to the 
middle of the caudal fin. The other characters resemble the type 
specimen. 

Hora and Mukerji (1935) referred to the hypertrophied condition 
of the lip as follows. *x\mong the functions assigned to the hyper- 
trophied lip in the tadpoles, there is that of buoyancy, for the tadpoles 
are supposed to use it to hang from the surface film. It is quite 
possible that the new species, which are essentially surface fishes, 
also use their expanded lip for the mechanical process of suspending 
themselves, from the surface of the film, when the water in their 
habitat becomes foul for ordinary process of respiration*. Our speci- 
mens were secured, however, from pools with clear water and with- 
out much vegetation, where the specialisation of a hypertrophied Up 
was of little practical .use for suspension. 



Taraporevala Marixe Biological Station, 
Bombay, 

February^ 1952. 
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18. GROWTH OF CATLA IX TANKS 

(With a phoio) 

Catla IS one of our most important fishes for development of 
pisciculture and is noted for the large size it attains. There is, however, 
a serious lack of data on its extreme variability in the rate of growth 
under different ecological conditions and the age of large specimens, 
-VIZ., above 20 lb. in- weight, which are not ordinarily fettened in fish 
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in standard length and m^eig'hed 55 lb. This weight is, thus, an 
unmistakable record of growth of a four year old Catla as seen from 
the accompanying photograph and represents maximum recorded size 
of known age. 

Sundara Raj (1922) states that in large reservoirs Catla attains 
3 to 3-J ft. length and 30 to 40 lb. weight in 2 h to 3 years. Chacko 
(1948) records ^a growth of 3-J- to 4 ft. and 30 to 50 lb. within 3 years, 
'from the Willingdon Reservoir at South Arcot, Madrais. The ecological 
conditions in these different sheets of water may be different, never- 
theless, if the records are put together they indicate another feature, 
viz., retardation of rate of growth in later years. 

This retardation of growth is also represented in fish from the 
Powai lake where a specimen of 55 lb. was caught on rod and line 
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by one Mr, ], Muir of the Bombay Provincial Angling Association. 
The Powai lake was stocked in July 1937, and the 55 pounder was 
caught in October 1949. This shows that tht; aforesaid Catla was 
about 12 years old, no smaller specimens having been captured during 
the past four years to indicate breeding of the fish in the lake. Another 
eight Catla which died in the lake for unknown reasons (probably 
fatty degeneration) in 1949, were also of about the same weighi, 
A 62-ib. Catla was also reported from the same lake but reliable 
details were not available. 

It is well-known that growth of carps varies considerably according 
to the amount of food and other ecological conditions obtainable in 
ponds. Nevertheless, the data available on the rate of growth of 
Catla indicate that it grows fastest in the first three years and 
thereafter growth slows down. This observation is supported by reports 
on the growth of the fish in early years. Sundara Raj (op. cit.) 
records a growth of a foot in six months, 18'' to 2 ft. in the first year 
and 3 to 3-1 ft. in 2J to 3 years. In a pond near Bombay (at Kurla) 
Catla grew to 8 Ib. in one year. Similarly, in a well-manured nursery 
pond at Bandra the same fish had grown to 12" in total length and 
r lb. 2 oz. in weight in just 2^ months during the monsoon 
in 1949. The same species, however, in an adjoining stocking tank 
at Bandra recorded a growth of 24" in 18 months and 30^^ (17 lb.) 
in 3 years' and 10 months. In other ponds it attained only about 
4 lb. in a year. It has also been observed that in one of the ponds 
in Bombay where ecological conditions were unsuitable for fattening, 
Catla remained stunted, hardly attaining 5 lb. in three years. Basil 
(1950) states that in sewage irrigated ponds near Calcutta, i cm. 
fry of Catla attains a length of 40 cm. and weighs if lb. in the course 
of one year, while Chacko (1948) records a growth of 9 lb. in one 
year in Madras ponds and J to 2^ lb. in eight months in Vizagapatam 
ponds. Mitra (1942) also reports considerable variation in the growth 
of Catla in the ponds in Orissa, but his figures are not published. 

It will thus be evident that though Catla is one of our most 
promising fishes for development of pisciculture, unfortunately, the rate 
of its growth manifests an extremely wide range of diversity, depend- 
ing largely on the ecological conditions of individual tanks. This 
opinion is strengthened by careful records taken of Catla in tanks 
widely separated areas. In fact, study of the fish under controlled 
conditions can yield a wealth of data, specially if the amount and 
variety of food available in different tanks arc properly recorded. 


Department OF Fisheries, 

Govt, of Bombay, C. V. KULKARNI 

August 15, 1952. 
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19. A REMARKABLE CASE OF ALBINISM IN THE 
FRESHWATER EEL, ANGUILLA 
BENGALENSIS GRAY 

Diu'ing the course of our investigations on the Indian Freshwater 
Eel, Anguilla bengalensis Gray, a live albino specimen was obtained 
on February 13th, 1952 from a drain conveying wastewater from the 
Puita Water Works to the Hooghly River at Barrackpore. The specimen 
is being reared in an aquarium along with some elvers and juveniles 
of the same species and on account of its remarkable elegance and 
grace it is nicknamed The Fairy EeF. Since cases of complete albinism 
are very rare, particularly among the apodal fishes, and as this 
happens to be the first record of an albino eel from the Indian region, 
notes on the specimen are given below : 

The entire body of the specimen (measuring about 20 inches* 
in length) is white, excepting the eyes which are deep bluish grey 
in colour. On a closer examination the body is found to have a light 
pinkish tint probably imparted by the blood. Blood vessels branch- 
ing into capillaries can be clearly seen in the vertical fins, especially 
in the marginal zone which is nearly transparent. Scales on the 
body are visible through the translucent skin showing the characteristic 
pattern. But for the absence of pigmentation, the albino has all fhe 
normal body proportions and other characters typical of the species. 

For nearly a week the specimen remained exposed to direct light 
in the aquarium, during which period it developed a few very faint 
cloudy streaks of coloration. An earthenware pipe has since been 
provided in the aquarium, in which the albino takes shelter through- 
out the day time. A few days after the provision of this shelter, we 
observed that the secondary coloration started gradually diminishing 
till finally it disappeared. It is, therefore, presumed that the secondary 
coloration, which is different from the normal pigmentation in Anguilla, 
has developed due to continuous exposure to direct light. 

In captivity the albino eel as well as the normal elvers and juveniles 
appear to relish earthworms more than any other food. No canni- 
balistic tendency has been observed, and the albino seems to tolerate 
the presence of the elvers without any sign of discomfort or aggres- 
siveness.. 

Whenever water in the aquarium is changed the eel shows signs 
of considerable excitement by attempting to jump out or burrow into 
the sand at the bottom. On one of such occasions it actually succeeded 
in jumping out, because the aquarium was inadvertently kept open, 
but tile fail of about five feet to the floor did not seem to have any 
harmful effects on the fish. 

At times the albino rests with its ventral side upwards (topsy- 
turvy position) and occasionally on its lateral sides. This interesting 
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habit was observed more often in the early hours of the morning 
than at other times. At the slightest disturbance, the. eel resume.s 
its uorrnal position, and these resting postures are assumed only 
when there is nobody in the room in which the aquarium is kepi, 
and when the surroundings are quiet. Normal juveniles have also 
been found to assume similar resting .postures. 

Though incomplete albinism is of frequent occurrence in fishe.s, 
complete albinism is comparatively rare especially in eels. Among 
the Indian fishes albinism is fairly common in catfishes like the Magur, 
Clarias batrachas (Linn.) and Hora (1926)^ has described a partial 
albino of the same species. In the Bose Institute at Calcutta there are 
two albino specimens of the Magur in a garden cistern. They are 
there for the last four years and are reported to be the survivors 
of a batch of four specimens procured from market. Mr. A. David 
of this Research Station reports seeing a large albino specimen of 
the Rohu, Labeo rohita (Hamilton), in the fish market at Sambalpur 
(Orissa) in 1950. Mr. P. C. Dass of Messrs. Raishaib & Sons, one 
k die premier fish auctioneers of Howrah, has inforined us that a 
few months ago a white (albino) Rohu was sent to him by an up- 
country (U.P.) supplier and that it fetched the same price as the normal 
specimens in the consignment. 

It is beyond the scope of this note to discuss in detail the pheno- 
menon of albinism in fish. Many of the earlier references on the 
subject are given by Dean (1923) and some of the subsequent records 
are by Norman (1934), Schreitmuller (1934)1 Aitkin (1937) and Gudger 
(1937). Complete albinism is of less frequent occurrence than ambi- 
coloration (Jones & Menon, i 95 ^)> > 5 :anthochroism (Norman, 1947) 
melanism (Hora, 1941)* Albino specimens are only nature s freaks 
and they being more conspicuous than the normal ones, are at a 
definite disadvantage in the struggle for^ existence^ and hence those 
that escape their natural enemies and survive to attain sexual maturity 
are few and far between. . 

Central Inland Fisheries Research Station, 

Barrackpore, S. JONES 

March 21, 1952. V. R. FANTULU 
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[Since communicating the above note, the following further 
observations on the albino eel have just been received from the 
authors; — 

‘With the advent of warm weather the eel became more active 
and started feeding voraciously on fish fry and small prawns provided in 
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the aquarium. Some of the elvers kept along with the albino disappeared 
presumably having been consumed by it. Elvers kept in a separate 
aquarium without food were found to devour the smaller ones amono^si 
them. The albino is still alive in one of the station aquaria.’ — Eds.T 


20. MURREL vs. COBRA 

Murrel is the most common fresh water fish of South India and 
many a tank and well hold them. Here thev freely breed and 
grow to a large size. 

There are a few murrel in one of my wells, where I have installed 
a pump-set. On the evening of the May 29th, 1950, I was running' 
the pump-set when a .splash and disturbance inside the well drew my 
attention. A small cobra about if ft. in length had fallen into the 
weii trom the adjoining" crevices. Three or four murrel at once chased 
the snake and one of them, about a cubit in leng-th (may be about 
3 Ib. m weight), caught hold of the snake and w^s fast devouring it. 

I thought the snake was doomed, when suddenly the fish vomitted 
and let go the snake. The snake once free disappeared like lip'htninp' 


21. TASTE OR SMELL IN SALMON 

Here is something highly interesting to the fisherman, also the 
angler. 

Under the above caption there was published in T/ie FfeM of 
July 19th, 1952 an article by the Director of the Zoological Society 
of London embodying comments upon certain experiments regarding 
salmon migrating up the rivers of British Columbia. 

The article shows that salmon in the rivers are immediately 
affected in their movements by insertion of the Mman hand i the 
water. A number of testing experiments were made with water in 
which the hands had been immersed for one minute; with sea 
water; with urine diluted about one in seven; and with a solution 
of tomato j*uice, the latter to find if the mere presence of a foreign: 
organic substance was repellent. None of these solutions except 
a hand-rinse made any difference to the migration rate when they, 
were added to the water of the fish ladder. Similar tests with similar 
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results were made in anoth(?r British Columbia river. I'he hand-rinse 
solution however, never failed to make an immediate and drastic 
reduction in the migration rate. 

‘Only one conclusion is possible; the huma!i skin must produce 
something that is readily dissolved in water, and in great solution is 
-extremely repellent to the Cohoe salmon, and probably other fish as 
well. Further tests may produce results of great interest’, says 
the Director. ‘Meanwhile the conclusions to be drawn by fishermen 
from the work now reported are obvious.’ 

There is* mention in a back number of our journal that native 
fishermen are well aware of the keen sense of smell of fish, so when 
baiting hooks use a leaf to prevent the smell of the fingers being 
transmitted to the bait. 

Bangalore, ' ' ' R. W. BURTON, 

September lo, 1952, Lf,-CoL, la. (Retd.) 


MANl^JAL OF THE CHILKA LAKE-^A SPECIAL 
NET FOR BELONIFORM FISHES^ 


‘Published- with pel-mission of the Chief Keseorch Offic. 
r i&nenes Research Station. 


‘r, Central Inland 


Joupn,, Bombay Nat. Hist. Soc. 
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fishes , and jump over the net in the opposite direction when cornered, 
and this habit ' seems to be responsible for devising- such a net. 

For operating the net, four units are joined ' together and , thus 
: the , operational net consists of 8o pieces ■ extending, over a length of 
.about 70 ft. Being very handy and, light, the net is operated by' two 
fishermen, one at each extremity who drag it along the surface 
(Fig. I a). On account of its wide mouth, each bag bulges out under 
the pressure of water and the fish are thus trapped. They are mostly 
gilled. The fishes frequent shallow ■ areas, for spawning where, algal 
growth is abundant. This activity becomes more marked during 
January and February in the case of halFbeaks and July and August in 
the. case of the gar-fishes. .The net is operated throughout the year 
as, the fis.hes are always available^ but the main fishing season starts 
with the onset of the monsoon and continues till December and 
January, The largest quantity of fish exported was in 1948 and 1949 
from Balugan. Next comes the southern bay of the lake, from regions 
in the neighbourhood of Chandrapat village where algal growth is 
plentiful. 

Ihe use, of this net is restricted to within a few miles distance of 
the Chandrapat village and though it has been in existence for gene- 
rations it has not been copied elsewhere on the vast lake which 
spreads over an area ,of ' about 400 sq. miles. There is reason to 
believe that this method has not been introduced from elsewhere but has 
had its origin in this section of the Chilka region itself and is indeed 
ingenious. 

Central Inland Fisheries Research Station, 

Barrackpore, ^ s. JONES 

May 30, 1952. K. H. SUJANSINGANI 

23. ON THE DEVELOPMENT AND PARENTAL CARE IN THE 
POTAMONID CRAB, PAR/ITELPHUSA \BARYTELPHUSA) 
JACQUEMONTII {RATMBVN)^ 

(With four text figiires) 

Aleock (1910), while describing the breeding habits of the Pota- 
monid Crabs, stated that ‘the eggs of Pot amonid are comparatively 
large and are not numerous. They are carried by the mother in the 
usual manner, and so far as is known, are hatched out as zoaea, but 
in a much more advanced stagehand the young stay in the mother’s 
brood-pouch until they have attained the adult form and a consider- 
able size . Smith (1923) has indicated the direct mode of development 
without metamorphosis in the case of Telplius a fluviatiliSj the common 
freshwater crab of North Africa; and McCann (1937) has outlined 
the same direct development in the common land crab Paratelphusa 
{Barytelphusa) guerini of Salsette Island in Bombay. 

This note describes certain observations on the development and 
parental care In Paratelphusa fBarytelphusa) facqtiemontn (Rathbun), the 


^ Read before the Zoology section of the aStli Indian Saience Congress, 
1961, and communicated with the permission of the Director of Fisheries, Madras. 

'19 - 
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common freshwater crab of peninsular India. It has been observed 
to breed along- the rocky borders of the Caiivery river and its supply 
■channels in the Mettiir Dam .area., Salem district,, in Februarv, March 
and April, wheai the water level is low (9-12 inches) and flow'of water 




Stages in tae development of Paratelphusa (Baryielphusa) jacquemontii : 
tTt ' at the end of first day. 11 — Emblem on the fifth day. " 

111— Cmblmg breaking open the egg shell. IV— Crabling two days old. 

calm (30 cusecs). From the beginning of February several female 
crabs are observed to develop the ‘sponge’ about 2 inches wide, i inch 
long and 1 inch deep. The eggs number 360 to 420 and are spherical, 
measuring 1.8 to 2.2 mm. m diameter. They are heavily loaded with 
granulated yolk and are orange-coloured. They are' attached in 
pairs, in a longitudinal manner to the filaments of the four pairs of 
swimmerets by means of tendrils, each about 1.6 to 2.0 mm in length. 



MISCELLANEOUS NOTES 


291 




'Development is rapid, and different stages of cleavages are observ- 
ed on the very first day. The morula is observed on the second day, 
and the blastula on the third day. On the fifth day the eyes and five 
pairs of appendages of the embryo can be seen. As- great deal of 
yolk is present more details could not be observed. As the embryo 
develops, the colour of the eggs changes to light brown. The carapace 
and appendages are fully formed by the twelfth day. On the sixteenth 
and seventeenth days the young crabs with a form completely resembl- 
ing the adult, break open the egg shells but remain in the brood-pouch 
of the mother. The newly hatched crabs are colourless and measure 
2 mm. in length and 2| mm. in width. The baby crabs do not show 
any signs of movement for another week, but thereafter; they creep 
out and crawl around the mother. They make a quick retreat into 
the pouch at the least sign of danger, when the mother also assumes 
a hostile attitude by spreading her chelate legs. The young ones 
which accidentally fall into the water are easily devoured by such 
fishes as Notopterus notopterus (Pallas). The mother crab has fre- 
quently been observed to expose her brood to sunliglit. The 

young ones become brown in colour and by the end of the third week 
they measure 4 mm. in length and 5 mm. in width. At this stage they 
leave the mother’s brood-pouch to lead an independent life. The 

number of young ones that survive and leave the parent vary from 

320 to 380. The period of incubation and of parental care lasts about 

17 and 22 days respectively. Thus in this species also there is the 
maximum abbreviation in "development, stages which are free larval 
forms in other types being absent. 

Freshwater Fisheries Biological Station, 

Kilpauk, Madras-io, P. I. CHACKO 

February 12, 1952. S. THYAGARAJAN 
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24. A NOTE ON THE PARASITIC ISOPOD CYMOTHO/l 
EREMITA BRllENmcm ; ■ ; 

{With two text figures) 

Since the .genus Cymothoa was first constituted . by Fabricius in 
1798 (Syst. Ent. Siippl.) several species have been recorded and are 
known mainly as ectoparasites on fishes. The three genera Cymathoo. 


^ Taken as read before the Zoology Section of the 39th Indian Science Congress^ 
Calcutta 1952 and published with the kind permission of the Director of 
Fdsheriee, Madras. Contribution from the Marine Biological Station, Krusadai 
Island, Gulf of Mannar. 






2m JOURNAL, BOMBAY NATURAL HIST, SOCiKTY, Vol. tM 


Fabriclus, Anilocra Leach and Nerocila Leach have beei 
examples for protandrous hermaphroditism. Cymoihoa er 
C. indica are the common species recorded from Indhin 
brackisliwaters. 

The common species of Cymothoa Fabr. on fis.hes caug 
Krusadai Island (Gulf of Mannar) agrees in essential detail 
description of Cymothoa eremita Bruennich, the type of 
deposited in Copenhagen Museum. In Krusadai sea they a 
common in the mouth of the Black Fomfret StromaU 
Specimens have also been recovered from Chirac enir us doi 
seheli and juvenile fish of the genus Caninx, The length of 8 
collected, their place of attachment and other significant ( 
tabulated below. 


Length of | 
Date of collection parasite j 
in mm. i 


Place of attachment 


10.0 Chirocenirti% dorab Dorsal side of head 

12.0 do. 

13.0 Mugil seheli 

15.0 Chirocentrus dorab 

21.0 Suomateus niger 


Base of left pectoral 
Dorsal side of body 
near the dorsal fin 
Month (palate) 


Fig, I. — Dorsal 

view of parasite 
length 35 mm. 
(ovigerous female) 
(about natural 
size). 


Fig. 2 . — Ventral view of parasite 
kngth 35 mm. (x 2 ). 
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in length j although there were no traces of these in bigger speGimens. 
The eyes perhaps degenerate as a result of the parasitic habit. The 
number of articles in the two feelers were found to vary in the dif- 
ferent specimens examinedj. as under: 


No. of articles in 


Length of parasite 


m mm. 


1 

1 1st feeler 

2nd feeler 

10 mm. to 21 mm. 


8 

9 

31 mm. 

**• 

6 

8 

■ , 33 mm. 


8 

7 

35 mm. 

... i 

7 

8 


Thorax , — The first segment is long in the median line and has 
its anteriolateral angles produced. The remaining six segments are 
shorter than the first segment. 

Abdomen . — The five segments of the abdomen are short and deeply 
inserted. Telson is wider than long and the distal margin is markedly 
bilobed. The two ramii of the uropod are flattened and equal in 
length . 

Legs . — There are seven pairs of prehensile and curved legs with the 
first three pairs directed forwards and the remainder directed backwards. 
The dactyli of all legs are strong, pointed and hook like. The legs 
directed backwards increase in size successively with basal articles 
greatly enlarged. 

specimen of 35 mm. examined was an ovigerous female. 
There were about 150 eggs. Eggs had an oval shape with 1.265 mm. 
length and 1-035 breadth. The eggs were found to develop 

in the controlled conditions in the laboratory. The life history of this 
Isopod and the effect of parasitism on the hosts would be presented 
separately. 


Office of the Director of Fisheries, 

(Marine Biology), G. K. KURIYAN 

West Hill, ' 

February j 1952. 


25. AN UNUSUAL ROYAL CHAMBER WITH TWO KINGS 
AND TWO QUEENS IN THE INDIAN MOUND- 
BUILDING TERMITE, ODONTOTEEMES 
OBESUS (RAMBUR) [ISOPTERA: 

FAIMILY TERMITIDAE] 

(With a plate) 

The mounds of Odoritotermes ohesus (Rambur), which }s the 
common mound-building termite all over northern India, may be as 
high as 2 to 2.5 meters (ca, 7 to 8 ft.) above the ground surface. 
There is an almost equal depth of nest material below the ground. 
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The royal chamber, which consists of a flat chamber, spindie-shapeci 
in cross-section and made of hard, clayey material, is found below 
the ground surface* There are a number of tiny holes through which 
the workers come and go. lliese holes are, Iiowever, too small for 
the king and queen to pass through ; the latter therefore, remain 
permanently imprisoned in the chamber. Usually, a royal pair in a 
mound consists of just one king and one queen. 

In the course of examination of over loo mounds in the New 
Forest area near Dehra Dun, we found one in whkii the royal chamber, 
to our surprise, contained two kings and two queens (Plate). The 
mound which was dug on 20th May 1950, was about 1.2 meters (ca. 
4 ft.) high above the ground level. The royal chamber was found 
about 0.9 meters (ca. 3 ft.) below the g'round surface. The mound- 
population consisted of soldiers, workers and winged adults, all in a 
healthy condition. 

The dimensions of the royal chamber are as follows: length 10 cm., 
width 7.5 cm., height 2.6 cm. A normal royal chamber (with one king and 
one queen) is usually much smaller. 

Each of the two kings was about 13 mm. long, and was deep 
brown in colour. The two queens were large, with greatly distended 
abdomens, suggesting that the mound was at least a few years old. 
The queens varied in size, the following being the dimensions': 

Smaller queen. — Total length 53 mm. ; length of abdomen 45 mm. ; 
greatest width of abdomen 15 mm. 

Larger queen. — Total length 71 mm. ; length of abdomen 63.111111.; 
greatest width of abdomen 16 mm. When dug out, the larger queen 
was sluggish and evidently about to die; the smaller one was quite 
healthy. - 

The significance of this duplication of the royal pair is not under- 
stood.' Mukerji and Raychaudhuri (1942, p. 175) have recorded the 
occasional occurrence ‘of two or more queens of the same size’ in 
a royal chamber in Odontotermes redemanni Wasni. 

Forest Research Institute, M. L. ROONWAL, 

Dehra Dun, m.sc., pIi.d. (Cantab.), f.n.i.,- f.z.s.i. 

September, 1952. S. D. GUPTA, m.sc. 
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The royal chamber (top cover of chamber removed) of Odontotermes obestis (Rambur), dug 
from a mound in New Forest, Dehra Dun, on 20th May 1950, showing the duplication of the 
royal pair in the chamber. There are 2 kings and 2 queens instead of the usual 1 king and 
1 queen, (Natural size). 

Lettering , — cavity of royal chamber; A., hole leading into royal chamber; king; 
f., queen; surface- of royal chamber. 




Photo 1, A specimen of Rhopilema his- Anthm 

pidtmt with thQ ophimoids, fish and crab Photo 2. Four sp^cim^m oi Ophiocnmis mmmr (ft a, 

: associated with it. 


Ml sc ELLA X EO US X 0 1 ’ E S 


' g6, -ON . AN INTERESTING ASSOCIATION OF’ .OPHIUROIDS, 
FISH AND CRAB AVITH THE JELLYFISH" .■■■"' ' 

RffOPILEMA HISPIDUM 


(With a plate) 

During June-July 1950 several specimens of the Scypliomedusa — 
Rhopilema hispidum Maas were observed very near the shore in the 
Falk Bay, ca. 9^ 17' 24^' N: 79^ 08' 00^^ E. A specimen measuring 
280 mm. in diameter, which was washed ashore on June 19th, was 
literally covered with ophiuroids (as many as 829) and it was then 
thought that these might have settled on the medusa after it 
washed ashore. Subsequently ten live specimens of the same jellyr 
fish w'ere obtained from the same area and all of them had innumerable 
ophiuroids in association, (Photo i). The ophiuroids (Photo. 2) 
have been determined as Ophiocnemis marmomia (Lamarck), which 
is a very common species distributed widely in the tropical seas. So 
far as we know there is no record of its association wdth jellyfish. 
The ophiuroids collected from different medusae were in diiferent stages 
of development including very young forms as \vell as adults. Jt 
is difficult to adduce any satisfactory explanation for this association 
but there is reason to believe that the medusae are . used not only 
as a substratum for the growing individuals but it is also likely that 
they may find the new enyironment. suitable for securing remnants 
of animals caught by the jellyfish, as . ophiuroids are known to:. be 
detritus feeders. This association may also help the ophiuroid to 
get distributed over a wider area. .... . .. . . ’ / 

The medusae were always found to be followed by a group of 
young fish, ivhjch when disturbed take shelter underneath . the- bell. 
On July 1st, 1950, 56 fish ranging from 8.5 mm. to 18.0 mm. in length 
v;ere observed. These fish have been identified as Caranx kallci Cuv. 
& Val. Since Malm (1852) first noticed the association between young 
fish, Caranx trachimis and the medusa, Cyuuea fa, several such 

associations have been recorded especially by: Seheuring. (;i9.i5) and 
Mortensen (1917). It is believed by some that the young fish collect 
underneath the jellyfish to feed on the- small animals which they capture 
with their tentacles and the fish in turn do. them the service of eating 
the Hyperias wEich attack the jellyfish. However, Seheuring. op. cit.’, 
as a result of experiments conducted arrived at the conclusion that 
the young of Gadus merlangus seek the Cyanea- exclusively with the 
object of feeding on its ovaries atid , tentacles. The. same was found 
to hold good for the young Caranx, But Mortensen (1917) is of opinion 
that these young fish collect around the medusae in order to find 
shelter, perhaps from strong light, because the fish are often seen 
collecting under such floating objects as drift-logs and floating leaves. 
He further .remarks that when the ' weather isj dark: hardly ’ anyl are 
found in this way. He does not, however, deny .the possibility of these 
fish feeding on the animals caught by the tentjacles.bf the jelly fish- 
It is a well-known fact that several carangids .h^ve the, . habit of 
gathering below or near floating objects : and ' the ' fishermen take 
advantage of this for catching thein. So far we have not been able 
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to find any evidence of these lish feeding on the gonads or the 
tentacles of the jellyfish. 

The following associations have been recorded so far and a fairly 
complete review of the literature concerning the subject has been given 
by Scheuring (1915): 

Cavanx trachurus Cyanea capiUata 

Gadus callariws ... 

G. merlangus 

G, aeglefinus ••• 

Merlangus vulgaris 

Gadus sp, Aurelia aurita 

Mortensen (1917) has also recorded that he has observed young fish 
following some small Rhizostoma, 

In two of the specimens of Rhopilema hispidimi the Portunid crab 
Charybdis anmilata (Fabricius) was also found under the bell of the 
medusa. This association too has not been recorded before and here 
again it is not certain whether the crabs feed on the tentacles or the 
gonads of the jellyfish or on some of the animals caught by the 
medusa. However, it may be mentioned that both the ophiuroids 
and crabs are detritus feeders and it is highly probable that they 
find this association profitable. 

We wish to acknowledge our grateful thanks to Dr, A. Clark of 
the British Museum for naming the ophiuroid and our appreciation of 
the excellent condition in which the specimens were brought to the 
laboratory by Sri P. Balaraman Nair. 

Central Marine Fisheries 
Research Station, 

Mandapam Camp, 

October 

Literature Cited 

Malm, A. W., (1852): Ichthyologiska anmarkningar. Ofvers, Vetensk. Akad. 
Fdrhandl, Stockholm, 9; 223-23L 

Mortensen, Th., (1917) : Papers from Dr. Th. Mortensen ’s Pacific Expedition 
1914!“16. I. Observations on protective adaptation and habits, mainly in marine 
animals. Vidensk, Medd. fra Dansk naturhist. Foren., 69; 57-96. 

Scheuring, L,, (1915): Beobaclitung fiber den Parasitismus pelagischer 

Jungfische. Biol, Centralhlatt, 3S ; 181-190, 


27.. AN UNUSUAL INFLORESCENCE OF 
MORINGA OLEIFERA LAMK. 

{WUh a photo) 

I wish to place on record the description of an unusual inflorescence, 
noticed in a seven-year old Drumstick tree {Moringa oleif era Lamk!) 
at Saidapet, Madras. 

The normal inflorescence of the drumstick tree is a panicle, the 
flowers forming a short and loose cluster. But in the abnormal In- 
florescence the flowers were in a fairly dense cluster of the size of 


N. K. PANIKKAR 
R. R. PRASAD 



'mm 


The unusual inflorescence as s:en from above. 

five months, the older flowers falling away and the younger ones 
replacing them m larger numbers. Examination of a few individual 
flowers, gathered at random, revealed a perfect development of all 
the_orpns. No fruit, however, developed from this inflorescence, 
probably because of the keen competition for space in the cluster 
resulting in the early destruction of the flowers. ^ 

I have not been able to find 
(nor of any other abnormality) 

Botany Section, 

Govt. Museum. 

Madras-8, 

August 21, 195, 


M. S. CHANDRASEKHAR 


28. GEOLOGICAL LANDMARKS IN BOMBAY AND SALSETTE 

(With a photo) 

The islands of Bombay and Salsette and surrounding areas are 
mainly coniposed of rocks of volcanic origin. It was somewhere in 
the beginning of the Tertiary period (i.e. 80 to 90 million years backi 

that a large part of India (then a connected portion ofthe S 
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Gondwana land) was inundated by lava flows and other products of 
volcanic discharge. As a result, the greater part of the Deccan plateau 
and Gujarat are, today seen covered with black lava rock well known 
as the Deccan Traps. The pouring out of the. lavas from the bowels 
of the earth was an intermittent process. When the eruption of lava 
ceased small deposits of sedimentary rocks w^ere formed in lakes, and 
hollows developed due to weathering and denudation of the cooled 
lava surfaces. These sedimentary rocks, in certain places^ became, 
the repositories of the plant and animal life that flourished during 
that period.- The well-known frog-beds of the Worli hill in the Bombay 
island are sedimentary rocks of similar origin. These beds have been 
known for the preservation of frog, tortoise and other animals and 
plant fossils. 

The greater part of the islands of Bombay and Salsette is covered 
with thick sheets of black lava examples of which one finds on the 
' - Malabar, Cumbala, Worli Hills, 

■ etc. These lavas which extend in 
’ Salsette island from Bandra on- 

wards to Jogeshwari, probably 
erupted through a n a r r o w 
crack. The beautiful columnar 
pattern developed in these lavas 
and now strikingly revealed in the 
Gilbert Hill of Andheri, tells its 
own tale. It is a story of erup- 
tion and consolidation of th‘s lava 
in a crack or fissure in the earth’s 
crust. The straight and curved 
pillars of these lavas make, an 
imposing natural sight' for the 
observer. The phenomenon is tech- 
. nically known as columnar jointing 
in basalts. Those who have seen 
the formation of polygonal cracks 
in the dried-up mud deposits will 
be able to visualise clearly the 
phenomena of columnar joints in basalts. In both cases the cause of 
origin is very nearly the same. The cracks or open narrow fissures 
so developed during the process of cooling (of lava) are called joints. 
They are the result of a decrease in volume which dccurs at the 
time of cooling and consolidation of a horizontal sheet of lava. ,,Xhe 
erupted hot lava solidifies at about i,ooo^ C. and diirihg subsequent 
cooling it contracts. The resulting tensional forces coupled with rupture 
give rise to vertical fractures which radiate out from numerous centres. 
If the centres are evenly spaced vertical hexagonal columns develop*. 
The vertically cut section in the Gilbert Hill of Andheri is a very 
striking example of this phenomenon. 

The two spots in. the Bombay-Salsette islands,— Worli Hill 
mid the Gilbert Hill — stand out, therefore, as prominent land-marks 
in^ the geological history of these islands ; the former as a • hunting 
ground, for fossil collectors and the latter as an imposing natural 
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phenomenon .for all lovers .of nature. In .western .countries many., 
such localities have been preserved as National Parks. ■ ' ’ 


Bombay, . 

September 15, 1952 


R. N. SUKHESHWALA 


[At the instance of the Society’s representative on the Government 
of Bomba}? ’s Parks and Gardens Advisory Committee, Government 
have declared the rocks at Gilbert Hill at Andheri as a National Park 
and passed orders for the erection of boundary stones to ensure their 
pre.servation. 

The fossil deposits at AVorli Hill are under the administration of 
the Bombay Municipality, and the Parks and Gardens Department is 
making an attempt to save them from destruction.— Eds.] 


29. GLEANINGS 

’IVhy the Helmeted Hornbill ^toks' 

In an interesting article mostly on the artistic and commercial 
i|se of the bill of the Helmeted Hornbill (Rhinoplax vigil)^ S. V. R. 
Carnmann in the University Museum BitUetm] PhiladelpMay 
No. 4, pp. 19-47, writes:— ^ 

‘In Malaya it is called “Kill your mother-in-law bird” because of 
Its ‘strange call consisting of loiid*^ ‘toks’ repeated increasingly faster 
and . ending in wild laughter.- The Helmeted Hornbill Avas once a 
Malayan who cordially disliked his motherdn-law and finally chopped 
down the stilts that supported her hut when she was inside it, to 
get rid of her. The gods then changed him into this bird and 
condemned him to re-live his crime by making the sound of the axe 
striking the foundation posts,, followed by his outburst of unholy glee 
when the house came crashing down.’ 

Giant Flowers 

‘Colchicine treatment has enabled gardeners to raise a race of giant 
flowers— hollyhocks wnth bloom the size of dessert plates, marigolds 
like yellow saucers, and antirrhinums as big as apples. New tetm- 
ploid varieties of flowers are conspicuous in this year’s seed catalogues. 
For instance, Burpee of Clinton, Iowa, lists several tetraploid forms. 
These were created from diploid forms by Colchicine treatment and 
possess twice the normal number of chromosomes. The tetraploid 
snap-dragons are exceptionally large, many of the flowers are at- 
tractively ruffled and the central flower spikes grow 2 ft. and more 
in height.’ • 

(Reproduced from Science Newsletter^ No. s6, dated 14-12-iQqi, 
item No: 1044). . 

Fish with 'Radar Equipment 

. ‘In the last of his series of children’s lectures on ‘How animals 
move’, given at the Royal Ihstitution yesterday, Dr. James Gray, 
F . R . s. , P rof essor of Zoology at C.arnbr idge U n i ver sity , s poke about a 
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discovery made last year which opens up a new field of biological 
inquiry. 

The discovery relates to a fish which to use an imperfect analogy, 
has a kind of ‘radar’ which enables it to find its way about without 
using* its eyes. The bat, about which Dr. Gray also spoke, has a 
similar ability through the emission of an ultrasonic note which enables 
it to fix the location of obstructions by the return echoes reaching its 
ears. But the fish, known as GymarchuSf or ‘tao’ in African 
vernacular, makes use of an electric field generated by organs in the 
tail. The animal is able to detect variations in the field caused by 
objects' within range and is thus able to avoid collision. Dr. Gray 
said that this discovery was made by Dr. H. Lissmann, Assistant 
Director of Research in the Zoological Department at Cambridge^ who 
had noticed that the fish, in propelling itself backwards, cleared 
obstacles which it could not have seen with its eyes. Investigation 
confirmed that the fish emitted a train of impulses, and when Dr. 
Lissmann went to Africa to watch the fish in its natural habitat he 
found that it lived either in muddy or turbulent winters in which its 
eyes were not of great use. Dr. Gray invited Dr. Lissmann to 
demonstrate how it was possible with ampfifying equipment to pick 
up the emission of two specimens of electric fish by placing probes 
in tanks. Impulses were heard in the loud-speakers and it was noticed 
that intensity varied with orientation. Dr, Lissmann also played 
a recording which he made in Africa on which the frequency of 
impulses was between 300 and 350 a second. He said that there were 
TOO' kinds of fish in Africa which gave off electrical impulses, which 
were derived from a tail structure of plate-like elements in series to 
give high voltage. The tail was negative and the head positive, 
'ilie fish was able to distinguish between the conductivity of various 
objects, using this information as a guide, and perhaps was also able 
to communicate with its mate. (T7ie 9-1-1952). 

(Reproduced from Science Newsletter ^ ISo, 60, dated 11-1-1952, item 
No. 1095).-: ; ■ 

Ant-eaters and Ants 

From an account of a meeting of the Zoological Society of London 
held on November 13th, 1951, reproduced from the P.ZS. Vol. 121, 
Part IV, February 1952. 

‘Mr. C. S. Webb exhibited a cinematograph film showing the 
African pangolin feeding on ants. This species, Manis lojigicaudata 
is arboreal and feeds on tree-nesting ants whose nests built among 
the branches, it tears open with its powerful foreclaws. The ants 
rush forth and are eaten by the pangolin whose head becomes covered 
with an almost solid mass of ants biting the skin. The animal appears 

P^y attention to them and makes no atfempt to brush them 
off. Mr. Webb recounted that when he had replaced a pangolin 
in its cage after feeding in this manner, he found that within half 
an hour all the ants were lying dead on the floor below the head of 
the sleeping pangolin. He suggested that the pangolin has developed 
immunity to the bites of the ants so great that the animal is toxic 
to the ant and thus causes its death after it has bitten. He also 
s^§fB'^sted the possibility that frequent and numerous bites of ants 
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mi 


were necessary to the heaith of the pangolin and that one of the 
reasons for the difficulty of keeping these animals in captivity may 
be the absence of sufficient ant bites-.’ 

[Could the Rufous Woodpecker (Mkropter mis) which lays its eggs 
in the ‘live’ nests of the vicious tree-ants (Cremastogaster) be similarly 
immune? — E ds.] 


What the eye misses 

Extract from an article entitled as above from J. K. Stanford’s 
‘The Changing Year’, reproduced from The Field of March ist, 1952 — 
‘The fact is that where fast movement is concerned Ave only see 
jumbled bits of things. This was most vividly exemplified years ago 
by Captain C. W, R. Knight when he was photographing an osprey’s 
nest on a beach in America. He put his tame golden eagle down 
on the beach close to the nest^ and some may recall the scenes which 
followed. The eagle seemed to duck and take little short jumps into 
the air at each attack and one saw the blur of his wings opening as 
the osprey swooped down on him. In slow motion one^ saw, also, 
not only the incredibly involved unfolding of those mighty wungs, 
but the fact that the eagle managed to be upside down in the air, 
with talons ready to engage, as the osprey passed over him !’ 


Possible Sea Serpents? 

Achievements of a Danish expedition that has been investigating 
ocean abysses (down to a depth of 34,000 ft.) were described in 
London by its scientific leader, Dr. i\nton D. Brunn, of Copenhagen 
University. 

The expedition w^as undertaken in the frigate ‘Galathea’, now at 
Plymouth her last foreign port of call before returning to Danish 
waters after an absence of nearly two years. 

Dr, Brunn had one disappointment. He found no evidence of the 
existence of sea serpents, but firmly believes that they live in the 
ocean depths as- a form of eel. His assumptions are based particularly 
on the capture in 1930, between the Cape Town and St. Helena, of an 
eel fish larva that was 6 ft. long and possessed more vertebrae than 
any other known animal. The larval lengths of the freshwater and 
conger eels, he said, were 4 inches and 6 inches. He would not expect 
to find the creatures in very deep water, but on continental shelves 
where food supplies were good. One likely place was In the region 
of the Canadian Isles, Cape Verde, and Cape Town.— (The Times) 

(Reproduced from Science Newsletter^ No. 83, dated 20-6-1952, 
item No. 1383.) 
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HONORARY SECRETARIES’ REPORT FOR THE YEAR 1951 
The Society’s Journal 

Volume 49, No. 4 and Volume 50, Nos. r and. 2 and the Index 
Part I of Volume 49 were published during* the year. 

M A M M A L S 

Parts viii-x of Jung'le Memories’ by Lt.-Col. Phythian-Adam.s are 
of interest to sportsmen as well as mammalogists. Like the previous 
parts of this series they are a record of his experiences with a yariety 
of g-ame animals which should provide useful lessons to youiw 
sportsmen. 

K. S. Dharmakumarsinhji and M. A. VVynter-Blvth published the 
concluding- part of their ‘The Gir Forest and its Lions’ which is pre- 
faced by an account of ‘The Lion in Bhavnagar’ (by K.S.D.). The 
article is mainly devoted to the natural history of lions in general with 
particular reference to those inhabiting the Gir. An appendix gives 
records and measurements of lions shot in the Mvtiala Lion Reserve 
Forest, Bhavnagar State. 

Birds 

Six papers were- published in this section. 

‘The Birds of Coorg’ by F. N. Betts in two parts, is an exhaus- 
tive regional paper which, in addition to the systematic list, includes 
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classihed lists of montane species, dry and wet zone specie^: 
local migrants with notes on physiography and climate, thus a^ 
considerably to its usefulness. 

M. D., Lister’s ‘Som.e Bird Associations of Bengal’ and ‘Bird 
Ecology’ are both valuable contributions on bird ecology, the 
containing useful hints and suggestions for field work in Indii 

Of taxonomic significance is the paper ‘A New Race ol 
Ground-Thrush Turdus citrinus (Aves: Turdidae)’ by Bisw 
Biswas in which he describes a new race, amndoni. from thi-'f', 


I 
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The second paper deals with the bionomics of this important 
lood fish and the steps necessary for conservation of this fishery in 
the Chilka. 

In their paper ‘On the hydro-biological data collected on the 
Wadge Bank early in 1949’ K. Chidambaram and A. D. Isaac 
Rajendran, recommend organized fishing in this area (near Cape 
Comorin) with hand lines from modern power-driven craft which 
■would enable the catches to be brought ashore quickly for prompt 
disposal and marketing. 

Papers on pure Ichthyology include (i) ‘Observations on the Egg- 
cases of some Ovo-viviparous Elasmobranchs and Viviparous Elas- 
mobranchs with a note on the formation of the Elasmobranch Egg- 
case by R. Raghu Prasad (2) ‘On an interesting case of Carp spawn- 
uig m the River Cauvery at Bhavani during June 1947’ by S- V. 
Ganapati, K. H. 'Alikunhi and Francesca Thivy and (3) ‘Bionomics 

the Mngal, Cirrhina mrigala (Ham.) in South Indian waters’ by 
P. I. Chacko and S. V. Ganapati. ' 

On the angling side, W. E. D. Cooper published his ‘Forty Years 
of Sport on little known Assam rivers’ in two parts. This consists 
largely of extracts from his diaries and will no doubt tempt anglers 
to repeat his experiences with maliseer in the Barak river and its 
tributaries which, according to the author are the home of this 
sporting fish. 

Invertebrates 

• Marine Fauna of the Karwar Coast and Neighbour- 

ing Islands Part I, by A. M. Patil is welcome as it provides an in- 
vertebrate faunal list of this little explored sea coast, of particular use- 
fulness to students. ‘ 

, a former British Resident in Nepal, con- 

tributes his Notes on Butterflies from Nepal’ in two parts. • This 
paper forms a useful supplement to Evans’s ‘Identification of Indian 
Butterflies in regard to this hitherto little known region, and also 
to lalbots Fauna volume. 

‘The Butterflies of Bombay and Salsette’ by A E G Best is 
based on a collection made during ttvo years round Tulsi and Vihar 
Bombay^ ’ Kanhen Caves, etc., and in the suburbs of 

nhc?' ® Year on a Tigris Island’ is a record of 

observations largely entomological, made over all the seasons on 
an island subject to periodical inundation at flood time. The oaDCr 
■felwcnt, butterflies of the island divided into (i) permanmt 

res dents, (2) temporar,v colonists and (3) casual visitors, and describes 
conditions. It is a model of the type of ecological work 
sorely needed in this country. ^ 

The little known habits of the common membracid (‘Tree-hopper’) 
WMk.-are studied and described by BasLti 
Kumar Behura in his Habits of the common memracid (“Tree-hopper”) 
OUn^tus^onemtus Walk.’ (Homoptera: Rhynchota). ^ > 

IB. c ■ r’ semi-popular account on ‘Cowries’ deals with 

of tS shT'^; transformation, uses, dissolving 

f the shell, etc., of these interesting gastropod molluscs. 

2,0 ■ 
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Of the seven papers published five %verc on systcmatics one on 
ecology and one on economics. ^ 

Rev. Fr. H. Santapau, who in recent years has been engagixl in 
revising Cooke s ‘hlora ot the Bombay Fresidency’, published the 
following papers: — > 

I. ‘The^ genus Dioscorm in Bombay State/, 

Critical Notes on the Identity and Nomenclature of some 
Bombay Plants'. 

^ Both these papers are based upon his researches among the* maU*- 
nal in the Kew Herbarium where he has recently been working. 

In the former, the autlior records live additional species of 
Vioscorea to those mentioned in Cooke's Flora of Bombay, and gives 
a useful key to the species of this genus. 

S. K. Jain describe a new genus — FilipeiHuni. 
^reated by them to accommodate the grass Capillipedium planipedice- 
i/atam Bor which they consider very different from aH other species 
ot OapiUipedium, in which it was placed. 

M. L. Banerji in Ws paper on Pimpinella records two new species. 

I . L. Boi s The Genus Vulpia Gmel. in India’ is a critical study 
With a key to the species. ^ 

T«io!fr=“f Mangrove Vegetation of Bombay and Salsette 
.lands by B. S. Navalkar, is a commendable contribution to local 
plant ecology. 

. h' ^apoor, R. N.. Chopra and I. G. Chopra in their ‘Survey 
of Economic Vegetable Products of Jammu and Kashmir’ have drawn 

rf ^ relevant plant species occurring in the Sindh 

forest Division with their respective popular names. 

General Natural Hi.story 

xxr Nat^aralist in the North-west Himalayas’ Part I, by M A. 
Wynter-Blyth is a very readable account of the author’s interesting 
trek through the upper Kulu Valley and the line of Dhaoladhar S.ngf 

of inhabitants 

arid u Kood photographs and a text map 

<idd to the usefulness of the article for those ... 
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ing today. A complete index of all references to Rhinoceros in 
the Society’s Journal forms an appendix to the paper. 

The second article gives a brief history of the two Wild Life 
Reserves in Uttar Pradesh, namely the Hailey National Park in the 
Kalagarh Forest Division and Rajaji Wild Life Sanctuary in the 
Siwalik Hills, together with an account of their fauna and flora. 

In his third paper Burton emphasises how the protection of world 
resources is of vital moment to all nations, and that the waning of 
Wild life, deforestation and consequent soil erosion and advance of 
deserts are all evidences of man’s imprudence. Unless measures are 
effectively concerted to check these, the author T,varns, mankind will 
very soon perish. 


Miscellaneous 

This section was increasingly popular and notes published during 
the year present the usual diversity of interest and content. 

Publications 

‘The Study of Indian Molluscs’ by the late James Hornell is now 
on sale. Efforts are being made to* make ‘Butterflies of the Indian 
Region’ by M. A. Wynter-Blyth available as earlv as possible. ‘Some 
Beautiful _ Indian Climbers and Shrubs’ by N.'L. Bor and M. B. 
Raipda is still in the Press. The and edition of ‘Some Beautiful 
Indian Trees by Blatter and Millard^ is under preparation with 
Messrs. Oliver & Boyd, Scotland. Its publication has been inordi- 
nately delayed for a number of reasons. 


ii X P E D I T I O N S 

None were, undertaken duringf the year under report. 

Nature Education Scheme 

This scheme, which has now been in operation for four years, has 
done commendable work with an increased number of activities . 
During the year its programme included talks on ‘Insect Life’ aided' 
by illustrations and exhibits—bolh live and preserved, followed by 
film shows, which were taken advantage of by some i-^oo school 
children. ■ ■ ■" 

Four series of lectures on plant life with demonstrations, were 
delivered to teachers, which were supplemented by field trips. Five 
bulletins containing* useful nature notes month by month were issu^ 
to schools. Three additional plant study sheets were published. 

Guided tours in the Natural History Section were provided for 
schools’ and other visitors. 

_ The Nature ^ Education Organiser participated in the All-India 
Museum Education Conference held in June at Poona, and the All- 
India Educational Conference held in October in Bombay. He ex- 
plained the methods employed in the Bombay scheme for creating and 
sustaining interest in natural history among school children, with a 
view, to indipng other States to follow suit. 

An additional bird-exhibit ease was brought out. 
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. . WiLB Ln?E ■ Preservatign 

It is unfortunate that the Government have not yet been 
set the Bombay Wild Animals and Wild Birds Protection A< 
in motion. It is hoped however that after the elections ai 
Government will be able to take suitable action. 

Re V E N u E A c c o u n t 

The total receipts during the year amounted to Rs. 53 
as compared with Rs. 46,231-3-6 during the year 1950. i:he" 
of Rs. 7,158-14-9 is mainly due to (ij extra grant of Rs. 4, 
from the Government of Bombay for the previous year havi*] 
received and included in the grant for 3951 and (2) increasi 
profits on publications. But the increase in the profits on pub; 
is not due to any increase in the volume of sales but has resi 
account of the depreciations on stock effected during the previou 
reducing the cost price of each publication. 

1 he total number of members on our books as on 31st l>i 
1951 was 1,077, of which 230 were life members. This fig 
been ^rived at after removing from the rolls defaulters' who h 
paid their subscriptions for more than three years. Subscript: 
1951 have so far been received from 680 members. During- t 
members^ joined and 3 life members and 8 ordinary n 
died and 39 ordinary members rpslp-nprl 


Subscriptions 
Bnt ranee fees 
JPublicatio7is: 

Books ... 

Journals 

Interest on Investments 
Sundries, Taxidermy, 
Advertisements, etc. 
mranis,* 

Govt, of India 
Govt, of Bombay 
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APPENDIX TO THE HONORARY SECRETARIES^ REPORl 
COVERING THE PERIOD JANUARY TO JULY 1952 


(Read by Humavun Abdulali, Jt. Hon. Secy.) 

During- the year to date 30 new members have joined against 
which 25 resigned and 3 died, bringing the number of ordinari- 
members on our rolls to 849. 

In the main report you will find that the number of members who paid 
their subscription for 1951 is 680, and for the current year we ha 
so far received subscriptions from 658 members. Five life members 
died during this year leaving the total strength at 225. 

Members will be interested to learn that we have acquired 
more Vice Patron— Mr. Loke Wan Tho, the Avell-known bird photo- 
grapher of Singapore. Mr. Loke has generously offered to finance 
an ornithological expedition to Sikkim in the coming -winter. 

The Bombay Wild Animals and TV ild Birds Frotection Act 1951: 
Rules under this Act have been drafted and gazetted, but not vet 
formally promulgated. It is hoped that the Government of Bombay 
will soon be able to set this Act in operation. It is also hoped that 
other States will follow Bombay’s example in introducing similar 
effective and well-thought-out legislation for the preservation of wild 
life. 

Poaching in many forms is rampant, and unless some drastic 
action is taken at a very early date, it wdll literally be a case 
locking the stable door after the horse has disappeared. 

The urgency of the matter has at last impressed itself upon the 
Central Governnient who have now set up a Central Board for Wild Life 
which will advise the different States in matters of Wild Life Preser- 
vation and promote unified policy in this regard. The Executive 
Committee have nominated the joint honorary secretary, Mr. Humayu 
Abdulali, to represent the Society on this Board. 

^ ^ ^ 

The journal for August wall complete the 5Gth volume and an 
attempt has been made to make this a particularly attractive number 
by including a variety of articles of general interestj some written, 
especially for the occasion by veteran scientist- and sportsman-members 
who have contributed so largely in the past to the reputation which 
the journal enjoys today, together with several colour plates. 

^ ^ ^ ^ * 

Among our several proposed publications we have only been able 
to issue the book of Indian Molluscs, but you will notice from the 
budget that a considerable amount of money has been set aside for 
the publication of our attractive and well-illustrated Book of I 
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Butterflies. Ihis is being financed partly by the Government of India 
and we hope to bring it out within a reasonable time. ’ 

Efforts are^ also being made to expedite the printing of the and 
edition of Blatter and Millard’s ‘Some Beautiful Indian Trees’ as also 
Bor and Raiaada’s ‘Some Beautiful Indian Climbers and Shrubs^ On 

* * * 

^ As announced in Notes and News in the Anril lanyuni ti,,. e • . 
has, with the recommendation of the Government of Romi ^ 

J e .o ,ac„e exempt,™ „d„ ScctL Z 'I^Tottbf ZyA,. t'S 
Act, normally applicable to charitable bequests only. In effect this 

ss-~ 

g Ves‘ S'a^-it'e S TISS^ 

•'';'“n2'J°w2es“MSum°aSl ?he"*tSv?rnmeM 'rf Bom5“ 

nominated by the Societv The nr'o-*°*i^ whom were to be 

storage of our refoThS colltLnfo^^^ ^reement provided for the 
museum building permitted. Extension^ to" the hTiw"* 

StotolirS e^JitcKd.''”' »“"'«>«la«on*fwTh'csl 

Snr;\y“SclSS‘by°tte SociSv'taf «>' Mammal 

tying for many years at the Rritkh 19/2 and 1920 which was 

retnmed to ns.^ Wb» the 2 cM^fn T,,“ 1:?”^“ 1>“” 

»Ta£ TaSbriontSrdS •S’irF”'’’ 

negotmting with the Board of Trustees of the SnS^of'^W 
regardinp* the term*; imnn ttrVi.vi ^ ^ . -rnnee of Wales Museum 
wing may blbuTbv tZ WW ^tension to the Natural History 
permanently located Members wilf” its offices should also be 

are moved over to Museum ‘‘^oaety’s offices 

be overcome to a large extent mid administrative difficulties will 
library and study collections more rendJlT^ possible to make our 
to members and others Th^ Mnc ^ conveniently accessible 
such an arrangement W by 

will soon be possible As sonn ^ ^ suitable understanding 

«, we will l^rio o„ meSs anT^ll ■ “ “ ‘>™3 

needed for supplementing fhp> r ^ welbwishers to provide the funds 

ton., .bn, a,yZTri^"g Z SlS"” ’ ““ ^ 




PROCEEDINGS AND ACCOUNTS, 1951 


The foilowing 6o members have joined since the last Annual' 

General Meeting. 


From i^th September to December 1951 

The Principal, Ethiraj College for Women, Madras ; Dr, Boonsong 
Lekagul, Siam ; Mr. Ramanlal Chhabildas Master, Bombay ; Mr. P, V. 
Beatty, Jubbiilpore; Mr. H. E. Feries, Ceylozi; Mrs. B. H. Pease, 
•Bombay; Mr. Jean Paul PI arroy, Brussels ; The Principal, Government 
Arts College, Coimbatore; Mr. Masayuki Ono, Japan; Commodore 
R. M, T. Taylor, Bombay; Mr. B. S. Bucknall, Coorg; Mr. John R. S. 
Holmes, Bombay; The Principal, -St. Edmund’s College, Shillong; Mr. 
Roopindr Lall, Saharanpur (U.P.); Mr. K. J‘ Nanavathi, Poona; Mr. 
P. V. Bole, Bombay; The Principal, Intermediate College, Saifabad 
(Hyderabad); Mr. A. M. Marr, Calcutta; Mrs.. J. Van Duin, Setabganj, 
Pakistan; Mr. J. T, Ewing, Calcutta; The Registrar, Andhra Univer- 
sity, Waltai]-; Mr., George Valentine Marcar, Manmad; Mr, B. Subbiah 
Pillay, Coimbatore; Mr. N. R, Bhattacharya, Bombay; The Principal, 
Gudivada College, Gudivada; The Keeper, Natural Science Section, 
Museum & Picture Gallery, Baroda; Mr. G. D. Clark, Dum Dum, 
West Bengal (Rejoined); Mr. J. R. Scott, Bombay; Mr. Alastalr M. 
Macconnacher, New Hope (Nilgiris). 

From 1st J amtary 1952 to 29th July 1952 

Mr. Shantaram Mahadeo Dahanukar, Bombay; Mr. S. Mumuddin, 
Murree Hills, Pakistan ; Maharajkumar Shri Himatsinghji of Kutcli, 
Kutch; Mr. K. S. Lavkumar, Jasdan ; Mr. Edward Fairfax Studd, 
Calcutta; Mr, Douglas Hoile Jarvis, Pahang, Malaya; Mr. C. W. 
Parkinson, Bombay; Mr. P. C. Gogol, Golaghat (Assam); Mr, A. P. 
Herbert, Ernakulam ; Mrs. H. Horne, Calcutta; Mr. Arjan Singh, 
Paliakalan (U.P.); Mr, R. J. Thorne, Kozhikode; Mr. P. N. Richards, 
Pahang, Malaya; Mr. S, N. Talukdar, Bombay; Mr. Harold 
Christopher Mathias, Bombay ; Mr. James A. Dick, California, U.S.A. ; 
Mr. K. G. Milne, Bombay ; Mr. Ransukh C. Painter, Bombay; The 
Conservator of Forests, Land Management Circle, Naini Tal; Lt.- 
Comdr. K. K, Sanjana, Bombay ; Mr. J. W. Tanswell, Wiltshire, 
England (Rejoined); Mr, David A. Scaife, Calcutta; Dr. A. Austin 
Kerr, Poona; Mr. Yeshwant Sakharam Pandit, Bombay; The Sub- 
Divisional Forest Officer, Chhota-Udepur ; Mr. Earl Brokelsby, Rapid 
City, South Dakota; The Conservator of Forests, Tehri Circle, Naini 
Tal ; Dr. F. J. Meggit, Johannesberg, South Africa (Rejoined); 
Rajkumar Pratapsingh, Banera (Rajasthan) ; The Librarian, University 
of Malaya, Singapore ; The Conservator of" Forests, Kumaon Circle, 
Naini Tal (U.P.). 
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. SOCIKTY. Vol. 51 


MINUTES , OF THE ANNUAL GENERAL MEETING OF THE 
BOMBAY NATURAL HISTORY SOCIETY HELD AT THE 
JEHANGIR ART GALLERY,, PRINCE OF WALES MUSEUM 
COMPOUND, MAHATMA GANDHI .ROAD, .BOMBAY,' ON 
TUESDAY, THE 29TH JULY 1952 AT 6 p.m. WITH REV. FR. H. 

SANTAPAU, sj., IN THE CHAIR 

' I, The Honorary Secretaries’ Report for the year ended 31st 
December 1951 having been circulated was taken as read. The Jt. 
Honorary Seci-etary then read the supplementary report on the activities 
of the Society during the period January to July 1952, p. 309). 

2. The balance sheet and statement of accounts presented by .the 
Hpnorai'y Treasurer were approved and adopted. 

3. The Committee’s nominations to the Executive and Advisory 
Committees', as previously circulated to members, were accepted. 

On conclusion of the formal business of the meeting, Dr. S. L. 
Hora, Director of the Zoological Survey of India, delivered a most in- 
teresting lecture, illustrated with slides, on ‘Recent Advances in Fish 
Geography of India’. Unfortunately due to bad accoustics of the 
auditorium (Jehangir Art Gallery), and the difficulty of excluding day- 
light for projection of the slides, it w^as difficult for the audience to 
follow the lecture satisfactorily. The full text of the lecture appears’ 
on pages 170-188 of this issue. 

The talk was followed by the showing of two excellent Kodachrome 
cine films of birds by K. S. Dharmakumarsinhji, one of the collection 
of live ducks and geese in the Severn Wildfowl Trusts ‘New Grounds’ 
at Slimbridge in Gloucestershire, England (whose director is the cele- 
brated Peter Scott), and the other of minivets nesting in Bhavnagar. 
Both the films were much appreciated and greatly enjoyed. 
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N H — Natural History, 

N H R Natural History— Reference volume, not lent out. 
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73 
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I 

N H 

200 

12 

E 

Abercrombie, M., 

A Dictionary of Biology, 






Hickman, C. J, & 

— Penguin Reference" 


N H 

8i 



Johnson, M. L, 

Books, 1951. 

'Z 

12 

C 

Ailonan, G. M. 

Milk — Its Nature and Com- 







position ; A Hand-book 
on the Chemistry and 







. Bacteriologyof Milk, But- 
ter and Cheese, second edi- 

3 

N H 

219 

12 

F 

Aitken, E. H. (‘EHA’) 

tion, 1899. 

Concerning Animals ani> 

4 

N H 

1 

180 

12 

E 

Alcock, A< 

OTHER Matters, 1914. 

A Naturalist xn Indian 
Seas : Or Four Years with 
the Royal Indian Maripe 
Survey Ship ‘ Investigator ’ 

5 

N H 

149 

12 

D 

Alice, W. C. 

1902. 

The Social Life of Ani- 

6 

N H 

1 104 

12 

C 

Allen, Grant 

■ mals. 

The Evolutionist at Large, 

7 

N,H 

196 

12 

E 

Allen, Grant 

1881. 

In Nature’s Workshop, 

8 

N H 

136 

12 

D 

Aveling, Edward B. 

'■ ; 1901.. '■ ' ■ - : 

The Students’ Darwin. 

! 1881. 

See Richardson, Sir John 



i 



Baird, William 



i 




Dallas, William S., Gobi 
bold, T. Spencer, Baird, 

9 

N H 

121 

12 

D , 

Banks, E. 

William & White, Adam,. 
A Naturalist in Sarawak, 

lO 

1 

N H 

147 

12 

m 

Beaty, John Y. 

1949. 

Nature is Stranger than 

II 

N H 

148 

12 

D 

1 Beddard, Frank E. 

Fiction, 1943. 

Animal Coloration. An 







Account of the Principal 





! 


Facts and Theories rela- 
ting to the Colours and 







Markings of Animals, 

12 

,N H 

124 

12 

j 

D 

Beebe, William 

1892, 

The Edge of the Jungle, 


N H 

lOI 

12 

C 

Beneden, P. J. Van 

1922.' 

Animal Parasites , and 







Messmates. The Interna-' 







tional Scientific Series, 
VoL XIX, fifth’ edition, 


1 



i 


1904. 
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Serial No. 

Classification 

Accession No. 

....... 

Cabinet 

Shelf 

Author 

Title of Book 

14 

... 

N H 

,128 

1,2 

D 

Bennett, Douglas 
* Dawn ’ 

Jungle Lore, 1910. 

IS 

N H 

57 

12 

B 

Berridge, W. S. 

Marvels of the Animal. 
World, 1926. 

16 

N H 

; ■ ■ 

' i 

lyz 

12 

E 

Bhatia, B. L. 

An Elementary Textbook. 
OF Zoology for Indian 
Students, adapted from. 
An Elementary Course of 
Practical Zoology by Par- 
ker, Professor T. J., and 
Parker, W. N., 1940. 

17 

N H I 


12 

D 

Bhatt, J. R. 

Animal Life in Story & 
Picture with special re- 
i’erence to Ceylon, 1941. 

18 

N H 

i 

i 

135 

' 

12 

D 

Blanford, W. T. 

do. 

Eastern Persia — ^A n Ac- 
count of the Journeys of 
the Persian Boundary 
Commission 1870-71-72. 
The Zoology and Geo- 
logy, Vol. II, 1876. 

See Medlicott, H. B. and 
Blanford, W. T. 

19 

N " H 

126 

12 

D 

Blyth, Edward 

Natural PIistory — a bound 
serial 1843-1850. 

20 

N,„H 

, 

54 

, 

I2.- 

, 

, 

B 

Borradaile, L. A. 

Boulenger, E. G. 

The Animal & Its En- 
vironment—A Text- 

Book of the Natural His- 
tory of Animals, 1 923 . 

See Robert, Paul A., Bou- 
lenger, E. G. and Port- 
mann, Prof. Dr. A. 

A Natural History of* 
THE Seas, 1935. 

6'ee Py craft, W. P. (General 
Editor), ' Lydelcker, k Ri- 
chard, Cunningham, J.T.,. 
Boulenger, G. A. & Thom- 
son, J. Arthur. 

See Ssdtf Laura E. and 

Boumphrey, Geoffrey. 

21 

N H 1 

174 : 

" 

^ ■ ' 

j/I2.1 

E 

do. 

Boulenger, G. A. 

Boumphrey, 

Geoffrey 

22 

j N H 

1 19S 

12 


Buchsbaum, Ralph 

Animals without Back- 
BONES—Pelican Books 

—Vol. I, 1951- 

23 

1 N H 

199 

12 

E . 

I '' do. ' 

do. Vol. II, 1951- 

; 24 ; 

N H 

230 

l 

12 

' F 

i Buckland, Francis T. 

Curiosities of Natural 
History. Second series,, 
the popular edition, 

1890. 

25 

N H 

231 

12 

F . 

do. 

do. Third series, the popular 
edition, 1888, 

do. Fourth series, the popular 
edition, 1888. 

26 

N H 

233 

12 

F 

do. 

,27, 

N H 

. 96 

12 

C 

Buckland, . Frank 

Notes and Jottings from 
Animal Life, 1882. 
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Title of Book 


.36 N H I 140 12 I D 
37 N H ! 342 12 I F 


Buckland, Frank 


do. 

Burton, Brig.-GeiiL 
R. G. 

Buxton, P. A. 


Carpenter, Gapt. 
Alfred & Wilson- 
Barker, Capt. D. 


Castle, William E. 


4S I 12 B, [chapman, Abel 


243 I 13 F Clark, W.E. Le Gros 


324 I 12 I F Clodd, Edward 


41 I N PI 210 12 I F 


j Cobbold, T. Spencer 


Collingwood, Cuth- 
bert 


42 N H 69 12 C Colyer, Sir Frank 


Curiosities of Natural 
History. First series, the 
popular edition, 1890. 
do. 

do. Second series. New edi- 
tion, 1873. 

do. Third series. New edi- 
tion, Vol. I, 1873. 
do. Vol. n, 1873. 

The Tiger Hunters, 
1936. 

Animal Life in Deserts— 
A Study of the Fauna in 
Relation to the Environ- 
ment, 1923. 

Nature Notes for Ocean 
Voyagers being personal 
observations upon life in 
‘ the vast deep * and 
fishes, birds and beasts 
seen from a ship's deck ; 
with popular chapters on 
weather, waves' and 

legendary lore, 1915. 
Mammalian Genetics 
1940. 

The Genetics of Domestic 
Rabbits— A Manual for 
Students of Mammalian 
Genetics and an Aid to 
Rabbit Breeders and Fur 
Farmers, 1930. 

Retrospect — Remini- 

scences and Impressions 
of a Hunter — Naturalist in 
Three Continents, 1851- 
1928, 1928. 

History OF the Primates— 
British Museum (Natural 
History)— -second edition, 
^950. 

The Story of ‘ Primi- 
tive^' Man, 1895. 

See Richardson, Sir John, 
Dallas, William S., Cob- 
bold, T. Spencer, Baird, 
William & White, Adam. 
Rambles of a Naturalist 
on the Shores and 
Waters of the China 
Sea, 1868. 

Variations and Diseases 
OF the Teeth ■ of Ani- 
mals, ,1936. 
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Serial No* 

Classification j 

1 

Accession No.! 

■ 

Cabinet 

CO 

Author 

Title of Book 

43 

N H 

89 

12 

C 

Colyer, Sir Frank 

Four Lectures on ‘Ab- 
normal Conditions of 
THE Teeth of Animals 
in their Relationship 
to Similar Conditions 
in Man *, 1931. 

The Animals, 1949. 

44 

N H 

,123 

12 

D 

Congreve, C. R. T. 

45 

N H 

88 

12 

C 

Conn, H. J. 

Biological stains — A Hand- 
book on the Nature 
and Uses of the Dyes 
Employed in the Biological 
Laboratory, second edi- 
tion, 1929. 

46 

N H 

62 

12 

B 

Cooke, W. 

Owen’s Lectures on Com- 
parative Anatomy — 

Invertebrate Animals, 

1855- 

47 

N H 

29 

12 

A 

Cott, Hugh B. 

Adaptive Coloration in 
Animals, 1940. 

48 

N H 

66 

12 

B 

Cunningham, Lt.-Col. 
D. p. 

Cunningham, J. T. 

Plagues and Pleasures 
of Life in Bengal, 1907. 

See Pycraft, W. P. (General 
Editor), Lydekker, Richard, 
Cunnigham, J. T., Bou- 
lenger, G. A. & Thomson, 
J. Arthur. 

49 

N H 

164 

12 

E 

Dakin, William J. 

The Elements of General 
Zoology, second edition, 
1928. 

50 

N H 

102 

12 

c 

Dallas, William S. 

do. 

A Natural History of the 
j Animal Kingdom; being 
a systematic and popular 
description of the Habits, 
Structure and Classifi- 
cation of Animals from 
the lowest to the highest 
forms arranged according 
to their organization. 

See Richardson, Sir John, 
Dallas, William S., Cob- 
bold. T. Spencer, Baird, 
William & White, Adam. 

SI 

N H 

184 

i 

j 

12 

E 

Darwin, Charles 

The Origin of Species by 
means of natural selec- 
tion or the reservation of 
favoured races in the strug- 
gle for life, sixth edition 
with additions and correc- 
tions to 1872, 1878. 

53 

N H 

186 

12 

E 

do. 

The Variation of Animals 
and Plants under Do- 
mestication, 1868. 

The Life & Letters of 
Charles Darwin inclu- 
ding an autobiographical 
chapter, Vol. I, 1887. 

53 

N H 

181 

12 

E 

1 

Darwin, Francis 


21 
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Serial No. 1 

Classification j 

Accession No. 

■' 

i Cabinet j 

54 

N H 

182 

12 

55 

N H 

183 

12 

56 

N H 

258 

12 

57 

N H 

254 

12 

S8 

N H 

74 

II 

59 

N H 

1 16 

12 

60 

N H 

98 

12 

61 

N H 

X33 

12 

62 

N H 

50 

12 

63 

N H 

145 

12 

64 

N H 

40 

12 

6s 

N H 

4t 

12 

66 

N H 

42 

12 

67 

N H 

43 

12 

68 

N H 

44 

12 

69 

N H 

45 

II 

70, 

1 N H 

238 

12 


U-4 

% 


CTJ 


Author 


Title of Book 


E 


Darwin, Francis 


E do. 

F Davison, Charles 


F 


* Dawn ’ 

Deraniyagala, P. E. P. 


C 

D 

C 

D 


Dersal, William 
R. Van 

Dewar, Douglas & 
Finn, Frank 
Devrar, D. 

Ditmars, Raymond L. 
I Donald, C. H. 


B 


Dowsett, J. Morewood 


D Duncan, F. Martin 

B Duncan, P. Martin 

(Editor) 


B 


do. 


B 


do. 


B 


do. 


B 


do. 


B 


do. 


Eggar, E. M. 


The .Life ' & ./.Xettees" of' 
Charles Darwin; inclu-:' 
du g an autobiogi aphicai 
chapter, Vol. II, 1887. 

do. Vol. Ill, 1887, 

The Origin ' of Earth- 
quakes, 1912. 

See Bennett, Douglas. 

Some Vertebrate Animals 
OF Ceylon — ^The National 
Museum of Ceylon 
Pictorial series — Vol. I, 
1949. 

See Edward H. Graham & 
Dersal, William R. Van 

The Making of Species, 
1909. 

Animals of No Importance. 

1 HE Bight to Live, 1938. 

Beathered, Burred and 
Scaled, 1917. 

Animal Life Y esterday and 
To-day. 

Clcse-ups from Nature. 

Cassell’s Natural History, 
Apes and Monkeys, Le- 
murs, Chiroptera, In- 
sectivora, \oL I, ? 
1885. 

do. The land Carnivora, the 
aquatic or marine Carni- 
vora, Cetacea, Sirenia, 
Proboscidea, Hyracoidea, 
Ungulata, Vol. II, ? 1885. 

do. Lngulata (contd.) Ro- 
dentia, Edentata, Marsu- 
pialia, Aves, Vol. Ill, ? 
1S85. 

do. Aves (contd.) Reptilia, 
Amphibia, Vol. IV, ? 1885. 

do. Pisces, Invertebrata (In- 
troduction), Moiluscoidea 
(Brachiopoda & Bryozoa) 
Insecta (Introduction) 
Coleoptera, Blymenop- 
tera, VoL V, ? 1,885." ■ . 

do. Hymenoptera (conclu- 
ded), Neuroptera, Rhyn- 
cota, Orthoptera, Thysa- 
nura,' Myriopoda, Arach- 
nida, Crustacea, Vermes, 
Echinodermata, Zoophyta, 
Spongiae, Rhizopoda, 
Infusoria, , Vol. VI, ? 
1885. 

An Indian Garden, 1904. 


12 


F 
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Serial No. 

Classification 

Accession No. 

Cabinet 

Shelf 

Author 

Title of Book 

71 

N H 

109 

12 

C 

EHA 

A Naturalist on the Prowl 
OR IN THE Jungle, 1897. 

72 

N H 

103 

12 

j 

C 

Elliot, Robert H. 

Gold, Sport and Coffee 
Planting in Mysore — be- 
ing the 38 years’ experien- 
ces of a Mysore Planter, 
1894. 

73 

N H 

82 

12 

c 

Elton, Charles 

Exploring the Animal 
World, 1933. 

74 

N H 

171 

12 

E 

do. 

Animal Ecology, 1927. 

75 

N H 

197 

12 

E 

do. 

Animal Ecology and Evo- 
lution, 1930. 

76 

1 N H 

31 

12 

B 

Farmer, J. Bretland 
(Editor) 

The Book of Nature Study, 
Vol. I 

77 

N H 

32 

12 

B 

do. 

do. Vol. II 

78 

N H 

33 

12 

B 

do. 

do. Vol. in 

79 

N H 

34 

12 

B 

do. 

do. Vol. IV 

80 

N H 

35 

12 

B 

do. 

do. Vol. V 

81 

N H 

36 

12 

B 

do. 

do. Vol. VI 

82 

N H 

143 

12 

D 

Figuier, Louis 

The Ocean World : being 
a descriptive history of the 
sea and its living inha- 
bitants, 1868. 

*3 

N H 

94 

12 

C 

Filby, Frederick A. 

Finn, Frank 

Fleming, Richard H. 

A History of Food Adulte- 
ration and Analysis, 1934. 

See Dewar, Douglas & Fiim, 
Frank. 

See Sverdrup, H. U., John- 
son, Martin W. & Fleming, 
Richard H. 

84 

N H 1 

159 

12 

D 

Forbes, Gordon S. 

Wild Life in Canara and 
Ganjam, 1885. 

85 

N H 

178 

12 

E 

Forbes, Henry O. 

A Handbook to the Pri- 
mates, Vol. I, 1896. 

86 

N H 

179 

12 

E 

do. 

do. Vol. li, 1897. 

87 

N H 

no 

12 

C 

Fox, H. Munro 

Fraser, F. C. 

Blue Blood in Animals and 
Other Essays in Biology, 
1928. 

See Norman, J. R. & Fraser, 
F. C. 

88 

N H 

253 

12 

F 

Freeman, J. B. 

Science, Cause, & God — 
second edition (revised & 
enlarged), 1943. 

89 

N H 

254 

12 

F 

Gideon, P.W. 

An Introduction to Zoo- 
logy, 1930. 

90 

N H ' 

119 

12 

D 

Graham, Edward H. 
& Dersal, William 
R. Van 

Wildlife for America — the 
story of wildlife conserva- 
tion, 1949. 

Natural Principles of Land 
Use, 1944. 

9J 

N H 

I4I ; 

12 

D 

Graham, Edward H. 

92 

N H 

223 

12 

F 

Gray, Peter & Wood- 
ward, B. B. 

Sea-Weeds, Shells & Fos- 
sils, fourth edition, 1910. 
Animal Biology, second edi- 
tion, 1929. 

93 

N HI 

146 ; 

12 


Haldane, J. B. S. & 
Huxley, Julian 





rHE Cambridge; / Natural 
History — Protozoa (Har- 
tog, Marcus), Porifera (Spo- 
nges) (Sollas, Igerna B. J.)> 
Coelenterata & Ctenophora 
(Hickson, S. J.)» Echino- 
dermata (MacBride, E.W.), 
Vol. I, 1906. 

do. Flatworms & Mesozoa 
(Gamble, F. W.), Nemer- 
tines (Sheldon, Miss L.), 
Threadworms & Sagitta 
(Shipley, A. E.), Rotifers 
(Hartog, W. Blaxland), 
Earthworms & Leeches 
(Beddard, F. E.), Gephyrea 
& Phoronis (Shipley, A. E.) , 
Polyzoa (Harmer, S. F.), 
Vol. n, 1896. 
do. Molluscs (Cooke, Rev. 
A. H.), Brachiopods (Re- 
cent) (Shipley, A. E.), Bra- 
chiopods (Fossil) (Reed, 
F. R. C.), Vol. in, 1895. 
do. Crustacea (Smith, 
Geoffrey), Triiobites 

(Woods, Henry), Introduc- 
tion to Arachnida & King- 
crabs (Shipley, A. E.), Eu- 
rypterida (Woods, Flenry), 
Scorpions, Spiders, Mites, 
Ticks, etc. (Warburton, 
Cecil), Tardigrada (Water- 
Bears) (Shipley, A. E.), 
Pentastomida (Shipley, 
A. E.), Pycnogonida 
(Thompson, D*Arcy W.), 
Vol IV, 1909. 

do. Peripatus (Sedgwick, 
Adam), Myriapods (Sin- 
clair, F. G.), Insects, Part i 
(Sharp, David), Vol. V, 
1895. 

do. Insects, Part II (Sharp, 
David), Vol. VI, 1901. 
do. Amphibia & Reptiles 
(Gadow, Hans), Vol. VII, 
1901. 

do. Birds (Evans,.A. H.), VoL 
I VIII, 1900. 

Living Light,.- 1940.^ 
Biology of W\ter Supply 
— British Museum (Natural 
History), second edition, 
1948. 

See Parker, T. Jeffery 8s 
Haswell, William A. 


liarmer, S. F 
Shipley, A. E. 
(Editors) 


B Harvey, E. Newton 
F Hastings, Anna B. 


Haswell, William A. 


1 

j ^ i 

■ I 

Author 

1 1 

XJ t 


L. 3 J 

J. _ 
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Serial No, 

Classification 

Accession No. 

Cabinet 

Shelf I 

Author 

Title of Book 

104 

N H 

162 

12 

E 

Hector, James 

Handbook of New Zealand, 
1886. 

105 

N H 

51 

12 

B 

Helm, Victor 

The Wanderings of Plants 
& Animals from their 
First Home, 1885. 

106 

N H 

235 

12 

F 

Heilprin, Angelo 

The Geographical Dis- 
tribution OF Animals, 
1887. 

107 

N H 

250 

12 

F 

Henson, Francis Ro- 
ger Spencer 

Larger Imperforate Fora- 
minifera of South-wes- 
tern Asia, Families Lituo- 
lidae^ Orbitolinidae and 
Meandropsinidae — British 
Museum (Natural History), 
1948. 

108 

N H 

260 

12 

F 

Hey, Max H. 

Hickman, C. J. 

An Index of Mineral Spe- 
cies & Varieties Arranged 
Chemically with an Al- 
phabetical Index of accep- 
ted Mineral Names and 
Synonyms, British Museum 
(Natural History), 1950. 

See Abercrombie, M., Hick- 
man, C. & Johnson, M. L. 

A Naturalist in Himalaya, 
1920. 

109 

N H 

46 

1 1 

B 

Hingston, R. W. G. 

no 

N H 

163 

12 

E 

do. 

A Naturalist in Hindus- 
than, 1923. 

III 

N H 

47 

1 1 

B 

do. 

Nature at The Deserts Edge 
— S tudies and Observations 
in the Bagdad Oasis, 1925. 

II2 

N H 

52 

12 

B 

do. 

Problems of Instinct & 
Intelligence, 1928. 

II3 

; N H 

152 

12 

D 

i 

do. 

The Meaning of Animal 
Colour & Adornment, 

1 14 

N H 

191 

12 

1 E 

Hooker, Sir Joseph 
Dalton 

t933* 

Himalayan Journals : or 
Notes of a Naturalist in 
Bengal, the Sikkim and 
Nepal Himalayas, the Kha- 
sia Mountains, etc., 1891. 

Report to the Government 
of Baroda on the Marine 
Zoology of Okhamandal 
in Kathiawar, Part I, 
1909. 

II5 

N H 

247 

12 

F 

Horn ell, James 

1 16 

N H 

248 

12 

F 

do. 

do. 

II7 

N H 

249 

12 

F 

do. 

I do. Part II, 1916. 

I18 

NHR 

251 

12 

F 

Howes, G. B. 

An Atlas of Practical Ele- 
mentary Biology, 1885. 

II9 

N H 

154 

12 

D 

Hudson, W. H. 

A Naturalist in La Plata, 

120 

N H 

87 

12 

C 

Hutchinson, Rev. 

H. N. 

1929* 

Extinct Monsters — a popu- 
lar account of some of the 
larger forms of ancient 
animal life, 1893. 
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Author 


EvOLXJtiON — the Modern Syn- 
thesis, third impression, 
1944. 

See Haldane, J. B. S. & 
Huxley, Julian. 

A Manual of the Anatomy 
OF Vertebbated Anima,ls, 

1871. 

Life in the Sea— The Cam- 
bridge Manuals of Science 
and Literature, 1911. 

See Abercrombie, M., Hick- 
man, C. & Johnson, M. L. 


Huxley, Julian 


C Huxley, Thomas H. 


D Johnstone, James 


Johnson, M. L. 
Johnson, Martin W, 


mail, 

See Sverdrup, H. U.- Johnson, 
Martin W. & Fleming, 
Richard H. 

General Outline of the 
Organization of The Ani- 
mal Kingdom & Manual 
OF Comparative Anatomy, 
1871. 

The Animal Creation: A 
Popular Introduction to 


B Jones, Thomas 
Rymer 


dency, Department o: 
Land Records & Agricul- 
ture, Bombay — Bulletin No 

26.1905; . ^ 


See Kleinschmidt, O. & 
Jourdain, Rev. F. C. R. 
(Translator). 

Prodromus Faunae Zey- 
lanicae; being contri- 
butions to the Zoology of 
Ceylon, 1852. 

The Climates of the Con- 
tinents, third edition, 1937- 
i Sporting Sketches in 


Jourdain, Rev, 


'’F.C.R.(Translator) 
Kelaart, E. F. 


Kendrew, W. G. 
Kennedy, Admiral 
Kingsley, John 


Sterling (Editor) 


do. 

do. 

do. 

Kipling, John Lock* 
wood 
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S 

6 

:z; 







a 






«S 

'S 

4 ^ 

aj 


Author 

Title of Book 


c3 

4) 

0 

IS 




ra 

0 

0 

<c 

a 

rC! 

CO 



137 

N H 

187 

12 

E 

' Kleinschmidt, O. & 

The Formenkreis Theory 






Jourdain, Rev. 

AND THE Progress of the 






F.C. R. (Translator) 

Organic World, a recast- 

138 

N H 





ing of the Theory of Des- 
cent and Race-study to pre- 
ppe the way for a Harmo- 
nious Conception of the 
Universal Reality, 1930. 

73 

II 

C 

Knipe, Henry R. 

Evolution in the Past, 1912. 

139 

N H 

56 

12 

B 

Knottnerus-Meyer, 

Birds and Beasts of the 


N H 




* Th. 

Roman Zoo, Some obser- 
vations of a lover of animals. 

,140 

139 

12 

D 

Kofoid, Charles j 

The Biological Stations 


N H 




Atwood 

OF Europe — U nited States 
Bureau of Education, Bul- 
letin, No. 4, 1910. 

141 

131 

12 

D 

Koul, Samsar 

Beautiful Valleys of 


N H 




Chand 

Kashmir, 1942. 

142 

158 

12 

D 

Krause, Ernst 

Erasmus Darwin, 1879. 

143 

N H 

115 

12 

D 

Lankester, E. Ray 

The Kingdom of Man, 1907. 

144 

N H 

130 

12 

D 

do. 

Extinct Animals, New edi- 


N H 





tion, 1909. 

3:45 

155 

12 

D 

do. 

Great and Small Things, 

146 

N H 

177 

12 

E 

do. 

1923- 

Science from an Easy Chair, 


N H 





1910. 

147 

221 

12 

F 

Latter, Oswald H. 

The Natural History of 







Some Common Animals, 
Cambridge Biological Series, 

148 

N H 

97 

12 

C 

Lees, J. A. 

1904. 

Peaks and Pines — another 


N H 




Lewes, George 
Henry 

Lindsay, David 

Norway Book, 1899. 

149 

105 

12 

C 

Studies in Animal Life, 
1842. 

Journal of the Elder Scien- 

150 

N H 

129 

12 

D 







tific Exploring Expedi- 
tion, 1891, 1892. 






Lloyd, J. T. 

See Needham, James G. & 


N H 




Lloyd, R. E. 

Lloyd, J.T. 

151 

55 

12 

B 

An Introduction to Biology 







for Students in India, 

152 

N H 

117 

12 

D 

do. 

1910. 

The Growth of Groups in 

^53 

N H 





Animal Kingdom, 1912. 

239 

12 

F 

do. 

An Introduction to Biology, 

254 

N H 

237 

12 

F 

Lucas, Frederic A. 

1910. 

Animals of the Past — ^An 







account of some of the crea- 

155 

N H 





tures of the Ancient World, 
fifth edition, 1920. 

9 

12 

A 

Lydekker, Richard 

The Royal Natural His- 






(Editor) 

tory — Mammals, VoL I, 

156, 

N H 

10 

12 

A 

do. 

1893 - 94 - 

do. Mammals, Vol. II, 1894. 

^57 

N H, 

II 

12 

A 

do. 

do. Mammals, Vol. Ill, 1894- 






1 

’95. 


328 
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iitle of Book 


iuthor 


-“1 

Y" 





158 

j 

N H 

12 ■ i 

12 

A 

Lydekker, Richard 





(Editor) 

159 

N Hi 

13 

12 

A 

do. 

i6o 1 

N H 

14 

12 

A 

do. 

l6l-'i! 

166 / 

N H 

15-20! 

12 

A 

do. 

1 

■ 



do. 






MacBride, W. 

167 1 

N H 

217 

i 

12 

F 

Martin, D. King 

168 

^ N H 

70 

1 

12 

C 

Mason, Maj. 


i ■ 1 



Kenneth 

169 

I ! 

N H 

107 

12 

C 

Masterman, 

lY' ■ , 1 



Arthur T. 

170 

i N H 

160 

1 

1 12 

D 

Mayou, Bessie 

I7I 

N H 

1 

355 

12 

F 

Mediicott, H. B. & 

i 



Blanford, W. T. 

172 

N H 

1 256 

12 

F 

do. 

173 

N H 

201 

12 

E 

Mitchell, Sir P. 



1 


Chalmers 

174 

N H 

I 9 S 

12 

E 

Morse, Richard 



1 



Muir-Wood, Flelen 



1 

1 



M. 

175 

N H 

1 

137 

i 12 

D 

Mullan, J. P. 

176 

1 N H 

S8 

12 

B 

Needham, James 

1 



G. & Lloyd, J. T. 

T 77 

In h 

84 

12 

C 

Needham, James G. 


Newbigin, Marion I. 


The Royal Natubal 
History — ^Vol. IV, 1895. 

do. Reptiles & Fishes, Vol. V, 
1896. 

do. Invertebrates, Vol. VI, 
1896. 

do. (a duplicate set of 6 
volumes). 

See Pycraft, W. P. (General 
Editor), Lydekker, Richard , 
Cunningham, J. T., Boulen- 
ger, G. A. & Thomson, J. 
Arthur (Authors). 

See Shipley, A. E- & Mac- 
Bride, E. W. 

The Ways of Man and Beast 
IN India, 1935* 

Exploration of The Shaks- 
gam Valley and Aghil 
Ranges — 1926 — Records of 
the Survey of India, Vol. 
XXII, 1928. 

Elementary Text-Book of 
Zoology, 1901. 

Natural History of Shake- 
speare being selections of 
Flowers, Fruits and Ani- 
mals, 1877. 

A Manual of the Geology 
OF India, chiefly compiled 
from the observations of the 
Geological Survey, Penin- 
sular Area, Part I, 1879. 

do. Extra Peninsular Area, 
Part II, 1879. 

The Childhood of Animals 
— Pelican Books, 1940. 

Life in Pond and Stream, 
1950. 

See Oakley, Kenneth P. & 
Muir-Wood, Plelen M. 

Animal Types for College 
Students, 1918. 

The Life of Inland Waters 
— ^An elementary text-book 
of freshwater biology for 
American Students, 1916. 

The Natural History of 
THE Farm — a guide to the 
practical study of the sour- 
ces of our living in Wild 
Nature, 1916. 

Colour in Nature — a study 
in Biology, 1898. 
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Serial No. 

Classification 

Accession No. 

Cabinet 

Shelf 

Author 

Title of Book 

179 

N H ; 

157 

12 

D 

Nicholson, Henry 
Alleyne ■ 

A Manual of Zoology — for 
the use of students, with a 
General Introduction on the 
Principles of Zoology, Vol. 
II, Vertebrate xAiiimals , 1870. 

iSo 

N" H ! 

108 

12 

C 

■ do. 

do. For the use of students, 
fifth edition, revised and 
enlarged, 1878- 

i;8i' 

N H 

220 

12 

F 

do. 

Text-Book of Zoology for 
Junior Students, fifth edi- 
tion, 1894. 

182 

N H i 

233 

12 

F 

do. 

Advanced Text-Book of 
Zoology for the use of 
Schools, 1870. 

1S3 

■ 

N H 

126 

12 

F 

do. 

A AIanual of Zoology — for 
the use of students w'ith a 
General Introduction on the 
Principles of Zoology, 1875. 

:i 84' 

N H 

38 

12 

B 

Nicoll, M. J. 

Three Voyages of a Natu- 
ralist being an account of 
many little -known 3 lands 
in three oceans visited by 
the ‘ValhallT R.Y.S., 1908. 

185 

' 

N H 

80 

12 

C 

Nicols, Arthur 

Zoological Notes on the 
Structure, Affin ities , 

Habits and Mental 

F.^gulties of Wild and 
Domestic Animals; with 
anecdotes concerning, and 
adventures among them; and 
some account of their fossil 
representatives, 1 883 . 

1S6 : 

« 

N H 

^ 85 

i 

12 

! 

c 

do. 

Nodder, Frederick, 

• P. 

Snakes, M.^rsupials, and 
Birds: A Book of Anec- 
dotes, Adventures & Zoolo- 
gical Notes. 

See Shaw", George & Nodder, 
Frederick P. 

187 

N H 

203 

12 

E 

Norman, J. R. & 
Fraser, F. C. 

Giant Fishes, Whales and 
Dolphins, new edition, 

1948. ' 

188 1 

N H 

71 

1 ' 1 

.. j 

12 

( 

C 

Nuttal, George H. F. 

Blood Immunity and Blood 
Relationship — a demon- 

stration of certain blood- 
relationships amongst ani- 
mals by means of the Preci- 
pitin Test for Blood, 1904. 

189 

N H 

244 

12 

i F 

i 

Oakley, Kenneth P. 

Man the ' Tool-Maker — 
British Museum (Natural 
History), 1949. 

190 

N H 

245 

12 

F 

Oakley, Kenneth P. 

& Muir-wood, 
Helen M. 

The Succession of Life 
through GeologiCx^l Time 
— ^British Museum (Natural 
History), 1948. 

191 

N H 

193 

12 

1 

E 

Ogle, Richard 

Animals ' Strange and 

Rare, 1951. 


21a 
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Title of . Bo ok, 


tgz N H 205 ^ J2 E 
193 N H 120 12 D 


Ommanney, F. D. 
Osborn, Heniy 
Fairfield 


194 NH 113 12 D i Owen, Richard 


195 N H 114 12 ; D 

196 N H 169 12 i E 

197 N H 170 12 I E 

198 N H 257 12 I F 


199 

N H 

1 ■■ ■ 

■ 192 . 

i 

1 

12 

E 

200 

N H 

122 

12 

D 

201 

N H 

241 

12 

F 

202 

N H 

127 

12 

D 

203 

N H 

194 

I 

E 


N H 28 12 1 'A 


D5 N H i 39 1 12 i B 


do. 

Parker, T» Jeffery & 
Haswell, William A. 
do. 

Pascoe, Sir Edwin H. 


Pettigrew, J. Bel! 


Pfleiderer, Rev. L 
Phillips-Wolley, Clive 
Phipson, Emma 

■ I 

Pitt, Frances 

Portmanii, Prof. Dr. 

A. 

Pycraft, W. P. 

(Editor) 

Pycraft, W. P. 
(General Editor), 
Lydekker, Richard, 
Cunningham, J. T., 
Boulenger, G. A. 
8 c Thomson, J. 
Arthur (Authors) 


The Ocean, ■i949* . ■ 

Fifty-two Years of Re-- 
SEARCH, Observation and 
Publication, ,1877-1929 -™- 
a life adventure in breadth 
and depth, 1930. 

Odontography ; 

Treatise on the Compara- 
t,ive Anatomy of the Teeth;, 
their physiological relations, 
mode of development and 
microscopic structure in the 
Vertebrate Animals. Text, 
Vol. I, 1840-1845. 

do. Atlas, Vol. II, 1840-1845. 

A Text-Book of Zoology’, 
Vol. I, 1910. 

do. Vol. n, 1910. 

A Manual of the Geology' 
OF India & Burma — com- 
piled from the observations 
of the Geological Survey of 
India from unofficial sour- 
ces bv Medlicott, H. B., 
Blanford, W. T., Ball, V. 
& Mallet, F.R., third edition, 
revised and largely rewrit- 
ten, Vol. I, 1950. 

Animal Locomotion or 
Walking, Swimming, and 
Flying, with a dissertation 
on Aeronautics, 1874. 

Zoology — a book for Indian 
students, 1916. 

Big Game Shooting, 1894. 

The Animal-Lore of Shake- 
speare’s Time including 
quadrupeds, birds, reptiles, 
fish and insects, 1883. 

Nature^ Through the Year, 
1950. 

See Robert, Paul A., Boulen- 
ger, E.' G, & Portmann, 
Prof. Dr. A. 

The Standard Natural His-' 
,TORY FROM , AmOEBA TO' 
Man, 1931. 

Animal LifE' — An Evolution- 
■ ary Natural .History- 
Reptiles, A,mphibia, Fishes 

I & Lower Chordata, 1912. 
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Serial No. 

- I 

Classification | 

Accession No, 

Cabinet 

Shelf 



Author 

Title of Book 

206 

N H' 

75 

II 

c 

Rabaud, Etienne 

How Animals Find Their 
Way About — A Study of 
Distant Orientation and 
Placed — Recognition (Tran- 
slated by Myers, I. FL), 
1928. 

207 

N H 

49 

12 

B 

Raymond, Percy E. 

Prehistoric Life, 1947. 

208 

N H R 

205 

12 

' 

F 

Richardson, Sir John, 
Dallas, William S., 
Cobboid, T. 
Spencer, Baird, 
William & White, 
Adam 

The Museum of Natural 
History; being a popular 
account of the Structure, 
Habits and Classification of 
the various departments of 
the Animal Kingdom: 

Quadrupeds, Birds, Rep- 
tiles, Fishes, Shells, and 
Insects, including the in- 
sects destructive to Agri- 
culture — Mamm ali a , 
sion I, 1803. 

209 

NH R 

206 

12 

F 

do. 

do. Birds, Division II, 1803, 

210 

N H R 

207 

12 

F 

do. 

do. Reptiles, Ambhibians and 
Fish, Division III, 1803. 

21 1 

N H R 

208 

12 

F 

do. 

do. Insects, Mollusca and 
Radiata, Division IV, 1803. 

212 

NH R 

252 

12 

F 

Robert, Paul A., 
Boulenger, E. G. 

Sc Portmann, Prof. 
Dr. A. 

Wonders of the Sea — Life 
of the Ocean (Fishes, etc.), 
Iris Books, 1945. 

213 

N H 

30 

12 

A 

Robin, P. Ansel! 

Animal Lore in English 
Literature, 1932. 

214 

N H 

1 i 

i i 

95 

12 

C 

1 Roughley, T. C. 

Wonders of the Great Bar- 
rier Reef, 1948. 

215 

N H 1 

153 

12 

i 

D 

1 

Russell, 13. S. 

The Interpretation of Deve- 
lopment & Heredity — A 

1 Study in Biological Method, 

216 

'N H R 

27 i 

i 

12 

A 

i 

Salt, Laura E. Sc 
Boumphrey, 
Geoffrey (General 
Editors) 

193^* 

1 Oxford Junior Encyclo- 
: pedia — Natural Historv, 

; Vol. II, 1949. 

21 J 

N H 

72 

i 

1 

II 

C:' 1 

1 

Sanyal, Ram Brahma 

A Hand-book of the Man- 
agement OF Animals in 
Captivitiy in Lower Ben- 
gal, 1892. 

218 

N H 

99 

II I 

1 

i 

: ' c 

Scharff, R. F. 

The History of the Euro- 
pean Fauna, the Con- 
temporary Science Series,, 
1899. 

219 

N H 

91 j 

12 i 

i 

I C '1 

Schrader, Franz 

Mitosis, The Movements of 
Chromosomes in Cell Divi- 
sion, 1946. 

A Student’s Text-Book of 
Zoology' — Protozoa to 

Chaetognatha — Vol. Ij 1898. 

i 

220 

N H 

166 

i 

i 

1 

12 ■ 

E 

1 i 

Sedgwick, Adam 

j 
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Author 


Title of Book,, 


■ N' H i " i(^7 i ' E ; SedgW-ick, Adam 

j ' ' j ' ■ ! ■ i ■ i ■ ■ 

-^32 i K 1:1 i' - l68 -i 'l'3 j ■ E. ■ j ■ ■ . do. 

11 i E 1 

j 1 ' ■ I' ' I 

221 ' N H i 2 i 6 > 12 ! F i Sharp, Henry 

I ' I 1 

224 In H Ri 2.12 ; 12 i F i Shaw, Geoige & 

' ^ ^ ^ 1 ■ 1 Nodder, Fre- 


derick P. 


225 , X H 165 


226 I 'N FI 

227 X 11 


j Shipley, A. E. 

uplev, A. E. 
MacBride, E. W. 


65 ' 12 ' E ■ I Shipley, A. E._ & 


211. i 12J;., F '■ I Siggins, A. J, 
218 i 12 ' F ; ‘ Silver Hackle ’ 


.229 

230 

.231 

232 

233 


N H 


N H 
N H 

N H 

N H 


215 I 12 F 
1 12 12 I D 


Singer, Charles 


Skertchlv, Sydney 
B. J. ‘ 

Slack, Henry J. 


Smith, G. Elliot 

Smith, Fred 
(Editor) 
Smith, Robert 
Aleade 


Spittel, R. L, 


Stebbing, E. P. 


A Sh:drnt’s Text- Book of ■ 
Zoology- — Amphioxus and 
Vcrtebrata — Vol. II, 1905. 
do. The .Introduction to 
Arth ropodu- — t lie Ous tacca, 
and Xiphosura, the In- , 
sectu and Arachn.ida— Vol. 
1.1.1, 1909.. 

The Gui\: Afield and 

AI'Loat, 1904. 

'.Fhe 'Xatlealist’s MlSCj.L- 
LANi': or adoiired figures 
i of Natural Objects; drawn 
and descrilied immediately 

! from Nature, 1790. 

’ See Hanner, S. I'. & Shiplev, 

A. E. 

Zoology, An Elementary 
Text-Book, Cambridge Zoo- 
logical Series, third edition, 
1915. 

Shooting with Rifle & 
^Camera, 1931. 

Indian Jiing.le^ Lore & 
THE Rifle — -being Notes on 
Shikar and Wild Aniiiial 
Life, 1929. 

i A Short Hisxoin' of BiCiiaioY 
j —--A General Introduction 
j to the Study of Li\'iiig' 

! Things, 1931* 

: See Tylor, .Alfred & Skerichly, 
i Sydney. 

I AIarvels of Pond Ijfe or a 
I Yearns Aiicroscopic Recrea- 
j tion among the Polyps, 

I Infusoria, Rotifers, Water- 
I bears and Polyxoa, 1841. 

{ The .Evolution of AIax, 

1 second edition, .1927. 

The World of Animal I.iFi4 

1 1923* 

: The Physiology of the 
I Domestic' Ani.mal.h->"- A, 

' 'fext-Book for AATermarv- 
! and Medical Students arul 
i Practitioners, 1889. 

I Far-Off Things — '. rreadiig 

of the Plistory, Aborigines, 
IMyths and Jungle Mysteries 
of Ceylon, 1933. 

JuNCLK By-Ways in India— 
Leaves from the N<g e-hook 
of a Sportsman and a Natu- 
ralist, second edition, •1911* 
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Title of Book 


c 

.2 

cS 

0 

1 

03 

0 

Accession No. 

Cabinet 

Shelf 

Author 

N H 

209 

12 

F 

Sverdrup, H. U., 
Johnson, Martin 

W. & Fleming, 
Richard H. 

N H 

132 

12 

D 

Tennent, Sir J, 
Emerson 

N H 

188 

12 

E 

Thomson, J. Arthur 

do. 

N H 

161 

12 

E 

Tombazi, N. A. 

N H 

79 

12 

C 

Tomes, Charles S. 

N H 

! 

59 

12 

B 

1 Tressler, Donald K. ] 

N H 

204 

12 

F 

Tristram, H. B. 

N H 

152 

12 

D 

Tylor, Alfred Sc i 

Skertchly, Sydney 

B. J. 

N H 

i 

142 

12 

D 

Various Authors < 

N H 

213 

12 

F 

do. 

N H 

214 

12 

F 

do. c 

N H 

259 

12 

F 

Vredenburg, Ernest j 

W. 

N H 

i8s 

12 

E 

Wallace, Alfred I 

Russel 


Chemistry and General 
Biology, 1942. 

Sketches of The Natural 
History of Ceylon with 
Narratives and Anecdotes 
illustrative of the Habits and 
Instincts of the Mammalia, 
Birds, Reptiles, etc., includ- 
ing a monograph of the 
Elephant and description of 
the modes of capturing and 
training it, 1861. 

Heredity, second edition, 
1912. 

See Py craft, W. P. (General 
Editor), Lydekker, Richard, 
Cunningham, J. T., Boulen- 
ger, G. A. & Thomson, J. 
Arthur. 

Account of a Photographic 
Expedition to The South- 
ern Glaciers of Kang- 
chenjunga in The Sikkim 
Himalaya, 1925. 

A Manual of Dental Ana- 
tomy — Human and Com- 
parative, 1898. 

Marine Products of Com- 
merce — Their Acquisition, 
Handling, Biological Aspects 
and the Science and Tech- 
nology of Their Preparation 
and Preservation, 1923. 

The Survey of Western 
Palestine — The Fauna and 
Flora of Palestine, 1888. 

Colouration in Animals and 
Plants, 1886. 

Geographical Distribution 
of Animals and Other 
Allied Papers — a bound 
volume of several reprints, 
1903-1910. 

Phe Natural History of 
Quadrupeds and Ceta- 
ceous Animals, ¥ol. 1 , 1 81 1. 

do. Vol. II, 1811. 

A. Summary of the Geology 
in India, 1907. 

Darwinism — An Exposition 
of the Theory of Natural 
Selection with some of its 
Applications, 1890. 
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248 

249 

250 

251 


N H 

N H 
N H 

N H 


252 N H 


254 

255 

256 


N H 
N H 

N H 


257 N H 


259 


N H 

N H 
N H 


N H 68 


134 

176 

64 

138 

189 


Author 


Title' of Book 


Ward, Henry 
Baldwin Sc 
Whipple, the 
late George 
Chandler 
Ward, John J. 


Waterton, Charles 


Wegener, Alfred 


Wenyon, C. M. 


do. 

Whipple, the late 
George Chandler 

Wilson-Barker, 
Capt. D. 

White, Adam 


Wilson, Andrew 
Wilson, Andrew 

Wood, Lt.-CoL H. S. 

Wood, J. G. 

Wood, The Rev. 

J. G. 

Woodward, B. B. 
Yonge, C. M. 

Young, J. Z. 


Fresh-water Biology, 1918, 


Peeps into Nature*s Ways— 
being chapters on Insect, 
Plant and Minute life, 1907. 
Wanderings in South 
America, the Northwest of 
the United States and the 
Antilles, in the years 1812, 
1816, 1820 & 1824, 1879. 
The Origin of Continents 
AND Oceans, 1924. (Trans- 
lated from the third German 
edition by Skerl, J. G. A.) 
Protozoology— A Manual 

for Medical Men, Vete- 
rinarians and Zoologists, 
Vol. I, 1926. 
do. Vol. 11, 1926. 

See Ward, Henry Baldwin & 
Whipple, the late George 
Chandler, 

See Carpenter, Capt. Alfred 
& Wilson-Barker, Capt, D. 
See Richardson, Sir John, 
Dallas, William S., Cob- 
bold, T. Spencer, Baird, 
William & White, Adam. 
Sketches of Animal Life & 
Habits, 1880. 

Leisure-Time Studies, 
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THE LIEE history OF THE GREAT INDIAN ONE^HORNED 
RHINOCEROS {R, UNICORNIS LINN.) 


E,. P, Gee, m.a., c.MvZ.Sv 
(With a plate) 

Introduction 

Very little is known of the life history of the three species of 
Asiatic rhinoceroses. Owing to the extreme rarity of R, stimatrensis 
and R: sondaicus^ it will now be difficult to obtain many data about 
these two species ; but in the case of R. unicornis, which is preserved 
in fairly safe numbers in Nepal and in the States of Assam and Bengal 
of the Indian Republic, it should not be impossible to collect adequate 
information provided that intelligent and accurate observation is 
conducted by all concerned. 

In addition to the 350 rhino (all rhino referred to in this paper 
are R, unicornis y unless specified to the contrary) still believed to exist 
in their wild state in Nepal (50), Bihar (2), Bengal (58) and Assam 
(240), several zoological gardens now contain pairs of these valuable 
animals. Calcutta has had a pair since 1933, Chicago a pair since 
1948, Cairo a pair since 1949 and in 1952 females have been sent to 
Whipsnade (Britain) and Basle (Switzerland) to complete pairs in 
these two places. It is now therefore possible to make observations 
of five pairs of this species of rhino in captivity, though it is admitted 
that the considerable changes in climate, food and environment may 
in some cases prove to be a deterrent against breeding, 

'Mating 

The present pair in the Alipore Zoological Gardens, Calcutta, have 
not successfully mated. It is the opinion of the Superintendent, who 
has been observing them for the last seven years, that they 'were 
never observed to come in heat simultaneously, i,e. the female comes 
to heat when the male is not in rut and vice versa’. This view seems 
to be shared by Dr. Dillon Ripley of the U.S.A,, who believes that 
the male rhino undergoes a period of sexual excitement as well as the 
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female, and that the periods must be coincidental before mating can be 
attempted or accomplished. No such period, however^ has been 
observed in the male at the Chicago Zoological Park ; and the Assistant 
Director there informs me that a ‘heat’ period has only once been 
detected in the female — on September 9, 1949 — which lasted mildly 
fur three days/. The male and female at this zoo. have, to be kept sepa- 
rate, for on the three occasions on which they have been put together 
there has been a fight. 

If the Chicago Zoo authorities had hardened their hearts and 
persevered with the matter, their two rhino might have become reconciled 
to each other, as in the recent case of the pair at the Basle Zoo. 
P. Ryhiner has informed me that at Basle the newly arrived female 
was, introduced to the male in an adjacent enclosure during the summer 
of 1952, the male showing some interest. The next stage was to 
let them come together in the same enclosure, whereupon the female 
rushed at the male, attacked it and drew blood. The introduction 
of the female to the male in the same enclosure was then repeated 
daily, with a daily lessening of the .female’s aggressive spirit until even- 
tually this perseverance on the part of the Basle Zoo authorities was 
rewarded by the female becoming quite indifferent to the male’s presence. 
It is, however, pertinent to observe that the female’s antipathy and 
subsequent indifference to the male may have been partly due in this 
particular case to a possible pregnancy. 

Sir William Gowers has informed me that there is a story recorded 
in London in 1871 of a male rhino acquired by the London Zoo in 1864 
‘of enormous size, about 5^3" at shoulder, and 10^6'^ from tip of nose 
to root of tail. In August 1870 this male and a female (acquired 
rather earlier) were in adjoining enclosures separated by iron bar 
fencing. On August 10 the male made frequent attempts to raise the 
lower transverse bar by placing his horn under it. Eventually the horn 
became detached by violent pressure, and rolled off' into the yard. 
The animal appeared much hurt, and roared loudly. There was con- 
siderable loss of blood, but the wound healed in a few days. A new 
horn started to grow, and had reached iV' next year’. This story 
may indicate sexual excitement in the male, which may have been 
also in the female simultaneously. It is a pity there was no attempt 
by the keepers to let these two rhino meet in the same enclosure. 

The previous pair of rhino at Calcutta provides us (S^ilim All, 1926) 
with the only known information of the mating and also breeding of 
this animal. As far as could be ascertained from the keeper, mating 
commenced on March 17, 1924, and continued^ to the end of the month. 
The calf was born on October 9, 1925, 

Of the four cases known to me of rhino mating in their wild 
state, all have occurred between the end of February and the end of 
.A^pril, a period of two months. (The reference by Bengt Berg in his 
book, ‘On the Trail of the Rhino’, when he reports seeing a pair to- 
gether in close company at the end of March in the Jaldapara Sanctuary 
of Bengal, seems to indicate the ‘courting’ stage only.) 

Three cases have been observed in the Kaziranga Wild Life 
Sanctuary of Assam, as reported by visitors in the Visitors’ Book. 
On April 17, 1938, is the entry ‘A couple of rhino seen in the act of 
mating’, and E. 1 . Matthews has later amplified to me how he ‘suddenly 
came on them, actually mating. It took them about 20 seconds to 
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break oiT in surprise. I took a photo at about 40 yards^ but it came out 
blurred. The female seemed to be on her knees, but it may . have been 
the swampy ground — 1 can’t remember’. The next entry in the Visitors’ 
Book referring to mating is a bare mention of it having been seen on 
February 24, 1940; and the third was observed by the Divisional Forest 
Officer on April 25, 1944, ‘Two were in the act of mating.’ 

On March 7, 1952, occurred what is probably the only case of 
the complete mating having been seen of these rhino in their wild 
stale. The manager’s bungalow of Hathikuli Tea Estate is situated 
near the southern boundary of the Kaziranga Sanctuary, and in front 
of the verandah is a clearing of some 40 yards ’Wide and 1000 yards 
long extending up to the sanctuary itself, cleared each year to provide 
a good view of wild life. On February ii, 1952, six rhino had been 
observed in the clearing, of which two Staged a fight while the other 
four continued to graze unconcernedly. 

At about 2.45 in the afternoon on -March 7, a pair of rhino entered 
the clearing about 500 yds. from the bungalow verandah ; and 3 persons, 
A. B. Cunningham, T. Brown and Mrs. Brown, were able to watch the 
whole mating scene. The following is a precis* of their account ‘At first 
they faced each other, and there was some caressing. Then, standing 
nose to nose, they commenced pushing each other backwards and 
forwards in turn. This continued for about 15 minutes. Then the 
actual mating started, and the male remained mounted for i hour and 
20 minutes, while the female moved slowly about, a few steps at a time. 
The male was not seen to dismount during this period, and one of 
us was watching all the time, except for a possible break of not more 
than three minutes or so. The ground on which This happened was 
fairly hard and dry. After this, the male dismounted and disappeared 
into the. thick reeds. The female stayed around for another 20 minutes 
before moving off likewise.’ 

These, four cases of rhino mating in their wild , stat^ indicate a 
mating period of two months lasting from the end of. February to 
the end of April ; and this is further borne out by the fact that cow 
rhino are usually seen with newly born calves in the months otf 
October and November. But this two-month period, although it does 
happily coincide with the case of mating in the Calcutta Zoo in 1924, 
cannot yet be regarded as conclusive. For only recently k case was 
reported in Kaziranga of a dead newly born female baby rhino being found 
on April 22, 1952. The Range Officer says he sus{)ects that the mother 
accidentally trampled on the head of the calf when It had just been 
born. The length of the body (excluding tail) was given as 4 feet, 
and the height as 2 feet. 

It is not known whether the mating seasons of i?. sumatrensis are 
similar to those of R, unicornis^ but it might be worth while mention- 
ing that W. F. H. Ansell reported a case at Kahilu' in Burma: ‘In 
July (1933) a forester reported he had seen two rhinoceros mating.’ 
Theodore Hubback also saw a pair of R, sumatrensis mating in Malaya, 
but does not mention the day or month. 

Breeding 

In the only known case since 1826 of a rhino calf being born in 
captivity to captive parents, in Calcutta on October 9, 1925, the period 
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of gestation was about i8|- months: Unfortunately the birth was 
‘somewhat premature and the calf survived a few hours only’. Possibly, 
therefore, the full period of gestation may be presumed to be 19 
months. In October 1951 in Kaziranga two very small rhino calves 
were observed by officers of the Forest Department. L. Rynjah, the 
Divisional Forest Officer, reported one of these cases as follows: 
‘On the 1 2th October, 1951, I saw at the edge of Vasalimara Bheel 
inside the Sanctuary one cow rhino with two calves. One calf is about 
the she of ‘‘Gadadhar’’ Rhino . . . about 4 ft. to 4 ft. 6 in., but 1 marked 
the horn more minutely and it won’t be more than 4 inches or less 
than 3 inches. The other calf is very small about the size of an 
average domesticated pig (say the height is about 2 ft. or so).’ On 
November 4, 1951, I myself saw a cow with a baby calf of not more 
than about 2 ft. in height, and the following week saw another cow 
in another place with a calf of about 2 ft. 3 in. Again, as recently as 
November 10, 1952, I saw a cow rhino in Kaziranga Sanctuary with 
the smallest calf yet seen. It could not have been more than 1 foot 
10 or II; inches in height, or more than a week or so old. If from 
these cases W'e can deduce that rhino calves are born in Kaziranga 
in the month of October, this would make the period of gestation 
about 1 84 to 19 months. 

Many years ago a report (Hodgson, 1834) had stated that ‘The 
Rhinoceros goes with young from seventeen to eighteen months’, and 
referred to a rhino calf being born at ‘Katmandoo’ eight years pre- 
viously in 1826. But it is not known if this calf was born to a pair 
in captivity, or to a female captured in a state of pregnancy, or what 
month it was born in. Hodgson also states that only one is produced 
at a birth, that the young continues to suck for neatly two years 
and that the young calf has ‘when born and for a month afterwards a 
pink sufftisioh over the dark dolour proper to the mature hide.’ 

Sir William Gowers has examined Hodgson’s MS. volumes in 
the library of the Zoological Society of London, and has informed me 
that there is h drawing of a ‘Rhinoceros, 9 years old, male, March i, 
1833, Habitat Saul Forest.’ And that there is a further note ‘This 
animal showed first symptoms of puberty in his loth year, when he went 
to Calcutta, fie was born in the Durbar’s menagerie, as elsewhere 
recorded by me’. It is not quite clear if this animal is the same 
as that, recorded by Hodgson in 1834, as there is some discrepancy 
about the dates of birth. 

The dimensions and weights of the known rhino calves are as 
follows: — 


The Katamandii calf^ — 

Height , 

L , Length (excluding tail?) 
Weight 


The Calcutta calf — 

Height 

f • Length (deluding tail) 

:* Weight 
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The,,;,Kaziraiiga. calf—:..,,;..:, 

■ : , Height .2''' ,/ ■ ; 

Length ,:,(exciuding tail) - ■ ' 

::Weight “^-V 

B. C. Ellison records that a fully developed foetus was taken from a 
cow rhino shot during the Prince of Wales’s shoot in Nepal of which 

the. dinieosions ... were : ' . 


Height . . , . 

Length (excluding tail) 
Weight 


3 r 
120 Ih 


Rate of Growth 

As far as I know, there are, only two recorded instances of the exact 
size of a rhino at a given age. The rhino which was brought to Europe 
in 1741 had been captured after its mother had been killed when it 
was only a month old, and it had been brought up by hand. A ‘coin’ 
or medal struck at Nuremburg in 1748 states on the reverse side that 
‘in the year 1747 when it was eight and a half years old it was X2 
shoes long, 12 shoes girth, and 5.7 shoes high.’ Presumably shoes 
\ye.re equivalent to feet. . ■ 

The other instance of the size of a rhino at a given age is that 
mentioned by Hodgson: ‘An individual born at Katmandu eight years 
since measures now 9 ft. 3 in. in length;, 4 ft. 10 in. in height at 
the shoulders; the utmost girth of his body is 10 ft. 5 in. ; the 
length of the head, 2 ft. 4 in. ; of the horn 5 in. : he is evidently far 
from being adult.,’ The dimensions given on 'the back of the drawing 
in Hodgson’s MS. volumes of a Rhinoceros, 9ryear old’ are: length 
Y 4i-'' height 5' 2"; length of head 2' 5", of horn 

6"* These latter records seem much more reliable than the Nuremburg 
one of 1747, 


Life Span 

Hodgson states, with regard to the supposed longevity of the rhino, 
that Tt is believed that the animal lives lor one hundred years ; one, 
taken mature, was kept at Katmandu for thlrty-^ve years without 
exhibiting any symptoms of approaching decline. ’ Blanlbrd cites fifty 
or sixty years, and Sterndale mentions a pair living forty^-five years in 
the Barrackpore Park. 

Cedric Dover states that ‘Fifteen records of the Great Indian 
Rhinoceros . . . show an average life of about twenty-nine years, a 
mkiimum of fifteen and a quarter years and a’ maximum of forty-seven 
years.’ All these animals were, it is presumed, kept in captivity. 

Specimens kept at the L<Mdon Zoological Gardens have lived for 
a long period. One which came in 1834 lived tflf 1849, while a second, 
purchased in 1850, died in 1874, and a third lived from 1864 till 1906. 
The female which was captured at Chittagong in 1868 and lived at 
the London Zoo till 1900 was a specimen of J?. sumairensis. 
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There are several old animals in the Kazirangfa Wild Life Sanc- 
tuary, all of them bulls, which appear to have been ousted by younger 
rivals. They are compelled to remain on the fringe of the sanctuary, 
and generally graze outside the boundary. If they enter they are 
liable to be attacked by the others, presumably by the bulls, and they 
bear scars of frequent combats. 

One of these in particular is well known to me. It was an old 
bull living on the boundary as long ago as 1939, and on x\pril 6 of that 
year I was* able to approach quite close and photograph it. It had 
an old wound on the hindquarters, and was known as the ‘boorra 
goonda’— the Old big bull. On January 8, 1950, this same old ‘solitary’ 
bull was seen and photographed in close company wuth a cow, outside 
the sanctuary, and they remained together for several days, though no 
mating was observed. This same bull who was still frequenting the same 
place in April 1952, appears to have lived a long life. If old age can 
be so prolonged, this v^ould seem to be an additioiial proof 0I. tne 
rhino’s longevity. It would not be unreasonable, I tiiink, to presume 
that rhino live at least as long as the Indian elephant, up to 70 years. 


If^FORMATlON WANTED ON THE INDIAN RHINOCEROS 


As stated at the outset, our knowledge of the hfe history of the 
Indian rhino is very scanty. Many are the gaps which need to be 
filled in. If only our efforts to induce them to breed in captivity can 
be crowned with success, a great deal will be learnt. As the African 
Black Rhinoceros (R, hicornis) has on two occasions bred successfully 
at the Chicago Zoological Park, and both the calves reared to maturity, 
there seems to be no valid reason why R. unicornis^ which is more 
amenable to captivity and which quickly becomes exceptionally tame, 
should not do likewise. In the case of the Chicago Black Rhinoceros, 
the breeding pair were together since they were youngsters, and this 
may provide the solution. If so, then there is a chance that some 
fruitful result may be later obtained at Whipsnade. 

A more systematic method of making and recording accurate 
observations in India’s rhino sanctuaries needs to be formulated. A 
complete ecological survey of the rhino and other wild life in the 
sanctuaries of north-east India requires to be made. With these ends 
in view, I have tabulated the following questionnaire which, if handed 
to every member of the Forest Department concerned with the patrol- 
ling of the sanctuaries in which rhino are found, ought to be of use in 
extending our knowledge of this rare and interesting creature. 


The Rhino’s Horn. 

(a) It known that the Indian rhino (P, unicornis) often uses its 

, , tushes (in,. its , lower jaw) for attacking, fighting and biting. 
Does it :als<> use its horn? If so, does it use its horn at the 
first charge only, , and then its tushes later? Or when? 

(&•) Does it use its, hq^iin for ‘rooting’, i.e. digging up roots, grasses, 
etc.? 

(c) Does, it use itV horn for steering its calf when the calf runs in 
front of the mother, as in the case of the African rhino? 


GEEAT mm AN' ONE^HOmm.^m , m'': 

2. R'liino .M a a: n,. 4 /F rgrli g.: : 

(a) It is known that bull rhiiio somMimes fight. Does this happen 

in the breeding season for possession of a cow? If sOy in 
what months ' ■ does^' -it happen ‘ ' 

(b) In what month(s) of the year does the actual mating of rhino 

take place? " 

(c) Where j and what time of day does it take place? 

(d) Do females ever fight? Or a male with a female? 

(e) Do fights take place in disputes over ‘territory’? 

3. R h in o Breeding. 

(a) It is believed that the period of gestation of rhino is or 19 

months. Is this correct? 

(b) How does birth take place, lying down or how? 

(c) What happens to the afterbirth? 

(d) What time of the year are rhino calves born? 

(e) Does the newly born calf have a pinkish colour? If sOy for 

how long? - 

{/) Are twins ever born? • ^ 

(g) Does the previous calf remain with the mother after a new 

calf is born? If so, how big was the previous calf (height 
to shoulder)? And how long does it remain? 

(h) How soon after birth can the bab}^ follow its mother? 

(i) Which goes first along the path, the baby or its mother? 

(j) If ever a newly born calf is found dead, it should be carefully 

measured giving height at shoulder, length of body from tip 
of nose to root of tail, length of tail, and w^eight in pounds. 

4. R h i n o Dung Heaps. 

(а) It is known that the rhino deposits its dung in heaps. Does 

each particular rhino have its own heap? 

(б) Or do rhino deposit at any heap that happens to be there, as 

they happen to pass by? 

(c) Do dung heaps denote rhino ‘territory’? 

5. R h i n o S w i m m i n g. 

(a) It is known that the Indian rhino can swim, but does it swim 
willingly and deliberately? : 

(h) Or does it only swim when it is compelled to? 

6. R h i n o a n d B i r d s. 

(a) It is noted in Kaziranga that the Jungle Myna is the nlyna 

seen on the backs of rhino looking for ticks, efc., and that 
egrets are also seen accompanying rhino. Is this confirmed 
by other observers? 

(b) Which kind of egret is found with rhino? 

(c) Do any other kinds of bird keep company with rhino? 

7. R h i n o and other Animals, 

(a) It is believed that tiger possibly avoid rhino, and are afraid of 
them. How do tiger react when they meet rhino, and vice 
versa? 
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(b) Are wild elephants scared of rhino, as are domesticated ones? 

(c) Wild buffalo have occasionally been seen in close company with 

rhino. Is this confirmed? 

(d) Do deer of different kinds, swamp deer and hog deer, consort 

with rhino? 

(a) Are wild pig ever found in close company with rliino? 

(f) Do any other wild animals show friendship for or enmity against 
rhino? 

8. R h i n o i n O Idea T i m e s. 

(a) It is recorded that in the olden days rhino were kept by princes and 

others and used in battle against their enemies. This implies 
domestication and a great deal of training. Are there any 
detailed accounts of domestication and training of rhino, and 
of their use in war, etc.? If so, how was it done, when, where 
and by whom? 

(b) In these old accounts, is there any information about the life 

history etc. of rhino, such as is sought about their breeding 
.1 etc.? 

p. N o i s e s m a d e b y R h i n o. 

(a) Grunts and whistling noises have been recorded, as well as 

roars when a rhinoceros is trapped or wounded. Is the 
whistling noise made only in the mating season? 

(b) And by which sex is this whistling noise made? 

"N,B, All observatibns made in the field should be strictly accurate, 
and not based on hear.say without verification, or coloured 
by imagination. Every report should contain the date, time 
of day, full name and status of the person(s) who made the 
observation, and names of any witnesses— especially if the 
event reported is noteworthy. It is suggested that, with the 
approval of the Senior Conservator of Forests all reports made 
by members of the Forest Staff should be sent through the usual 
channels to their respective D.F.Os., copies to the Bombay 
Natural History Society and to Mr. E. P. Gee, Doyang T.E., 
Gating P.O., Assam, who will be only too pleased to compile 
all information thus received. 
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NOTES ON THE ACANTHAGEAE OF BOMBAY 

St. Xavier's College, Bombay 

Recently in the Botanical Memoirs of the University of Bombay, No. 
2 the present author published a mpnogTaph on this inteiestmg 
family covering" the plants of the present Bombay State. But on 
account of the rather limited distribution of the monograph, there 
may be a number of botanists in Bombay who may not have access 
to the data therein, given. Moreover, due also to the limited distribu- 
tion of the same monograph some difficulty may arise in connection 
with i\rt, 36 of the Intern. Rules of Botan. Nomencl. especially 
about the new names proposed in the monograph. For these reasons 
and to obviate future difficulties, I have been advised to publish in 
a shorter paper the results of my work on the present family. 

The Monograph bears the date 195^ cover; but in point 

of fact the monograph was only published on April ist, 1952. 

In the present paper I shall deal with genera or species where 
some change in the nomenclature or delimitation of the genus has 
taken place. At the same time these notes will serve as an appendix 
to the monograph, where data which have recently come to my know- 
ledge will be embodied. . ■ 


THUNBERGIA-.RetZ. , 

There is no change in this genus except for the following additions: 

TfiUfiliergia erecta (Benth.) T. Anders. ; %wtt^pau, Acanth. Bomb. 8. 

Lately I have seen this plant flowering profusely in Purandhar, 
where it was cultivated in gardens. The plant is a shrub, erect, 
about 1-2 m. high, very showy with deep violet flowers. 

Santapau, Purandhar Hilh 71^^^ ^3^73’'^3^75 • 

Ttiupbergta coccinea Walk, Tent., Fk .NepL-49: & ^37., 1826; 

Bor & Raizada in Journ. Bomb. Nat, 42 : 696, f. 9. 

This plant is not mentioned by Cooke aod is not included in the 
monograph. It is a very elegant climbing shrub with very showy 
pendulous spikes of oi'ange-coloured flowers. It is abundantly culti- 
vated in gardens in Purandharv 

Santapau-, Vmmdhar Hill, 7th Nov., 1951, 13870-13872 ! 
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Elytraria L. C. Rich. 

Cooke in his Flora gives the name of this plant under Ttibiflom; 
the name Elytmria is a ‘nomen conservandum’ in the latest edition 
of the Intern. Rules Bot, Nomencl. under no, 7908. 

Elytraria acauUs (Linn, f.) Lindau in Engler & Prantl, Pflanzen- 
fam. Nachtn i: 304, 1897; Santapau ii. 

Ttibifiora acaulis O. Kuntze, Rev. Gen. PI. 500, 189X. 

Recently I have seen specimens of this plant collected ^ in the 
neighbourhood of Baroda city by Prof. G. L. Shah of St. Xaviers 
College, Bombay. 


Cardanthera Voigt. 

The only species mentioned by Cooke is 6. pimiatifida; Blatter in 

Journ. Asiat. Soc. Beng, 26; 350, 1930, described another species, 
C. anornala, a verv strange plant from Bombay Island and khandala 
in the Western Ghats. Blatter’s plant seems to have been placed m 
the wrong genus; but as the type specimens have been lost, it xs 
impossible to settle the matter satisfactorily. 


Blep h aris Juss. 

Btepharls maderaspatensis {Linn.) Roth., Nov. PI. Sp. 320, 1S21; 
Santapau 15. 

Acanthus fmderaspatensis Lmn,y Sp. PI. 892, 1753. 

BL hoerhaviaefolia Pers., Syn, PI. 2 : 180, 1806. 

Except for the change in the name of this plant, there is no remark 
to make about it save that the plant is rare in the rnoister parts of 
Bombay State; it is rather common in the northern drier parts. The 
other species remain unchanged. 


Hygrophila R. Br. 

Key to the Bombay species (Santapau 18) 

Procumbent herbs, flowers in terminal spikes, leaves small: 
Stamens 2 fertile, seeds 20 or more ... polysperma. 
Stamens 4 fertile, seeds 8-10, rarely more serpylluni. 
Erect herbs with rather Ihrge leaves: 

Flowers in terminal spikes ... stocksH. 

Flowers axillaryj whorled: 

Bracteoles obtuse, oblong; leaves obov- 

ate or linear-lanceolate ... salicifolia. 

Bracteoles obtuse, oblong; leaves obov- 
■ vate or elliptic ‘ qnadrivalvis. 
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Hygrophila polysperma T. Anders. ; SantapaUi jg. 

Very siiiiilar to the following species, irom whidV Only the number 
of seeds and of stamens clearly distinguish , it. 


Hygropbila serpyllum fNeesl T. Anders.; Santapau loc. cit. 

A very elegant herb, prostrate and forming dense mats 
the monsoon more or less eveiywhere, in moist Spots ^during the dry- 
season; occasionally plants with pure white flowers have been seen 
but such plants may belong to a new -species or variety.. 


Hygropbila salicifoHa (Vahl) Nees in Wall., PI. As. Rar. 3: 81, 

18.12 ; Santapau 20* 

MuetUa salicifoUa VbM, Symb. 3: 84, 1794 * 

angustifolia Cooke, FI. Pres. Bomb. 2 : 354 , 1904* 

The change of name is to be noted. This plant looks remarkably 
like Astefacantha longifolia except for the absence of spines. 


HygropMla quadrivalvis (Buch.-FIam.) Nees, loc. cit. So; Santapaii 
31 . ' ^ 

The oldest name for this plant is RuelUa unduiuta \ahl; Nees 
made the combination Hygrophila tiridtilat a in 1832, but this name 
is illegitimate, first because Nees gave the name only in the synonymy 
(see Art. 40, Rules Bot. NomencL), and secondly because the name 
is preoccupied by an older homonym for a different plant. 

Hygrophila stocksii T. Anders.; Santapau 21. 

; Cooke rejects this plant as nothing more than a luxuriant form 
jtf, serpyllum, but with this opinion I cannot agree. The specimen 
in Kew Herb, shows that , the habit o£ H, stocksii is erect and much 
stouter than is usual in H. serpyllum. In my experience I have seen 
fairly stout specimens of the latter plant, but they never reach the size 
and form of JJ. stocksii* 


Ruelli A LinnV 

In our Indian floras there are a number of plants placed under 
this genus. The typical species first described by Linrie was an 
American plant, RiieUici tuherosa L. ; taking this species as the original 
representative of the genus, we must Gonsidei the various Bombay 
plants as incorrectly .placed in the same genus. We dp not have any 
native plant belonging to the genus jRweZZza sensu stricto. For the 
separation of the various allied genera, the following key is taken from 
the general key in the Monograph, p. 5 : 

Inflorescence in lax, axillary cymes ; cymes 

at times forming a large terminal panicle Ruellia, 
Inflorescence of single axillary flowers, or 
triads, or 2-3 flowers super- 
posed ■ •v* D ipler acanthus , 
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Inflorescence a capituliform compound spike 
surrounded by four large ovate bracts ... 
Inflorescence a more or less elongated simple 
spike provided with but one kind of bracts 


Gantelhna, 

Hemigraphis, 


Ruellia tuberosa Linn.; Santapau 23. 

All American plant that is spreading very fast in Bombay ; recently 
1 have seen the plant growing gregariously in Bombay city itself 
and in the suburbs, and also in Rajkot outside Bombay proper. The 
plant has fairly large and showy blue flowers, on account of which 
it is often cultivated in gardens. 


D I P T E R A c A N T H u s Nces, emend. Bremek. 

Key to the Bombay species 

Leaves ovate or elliptic: 

Prostrate or climbing; leaves sparsely hairy, 

acute; ovary and capsule pubescent ... prastmtns. 

Suberect or erect; leaves closely pubescent 
an both sides, obtuse; ovary and capsule 
glabrous ... patulus^ 

Leaves linear, hoary; ovary and capsule pubes- 
cent ... lofigifolius, 

Dipteracanthus prostratua (Poir.) Nees in Wall., Pi. As. Rar. 3: 
i%2; Santapau 24. 

Rudlia prostrata var. dejecta Clarke in FI. Brit. Ind. 4 : 412, 1-884. 
Neither in Kew Herb, nor in Blatt. Herb, have I seen any speci- 
men of the typical £>. prostratus as different from D, dejectus ; on 
the other hand I have followed Bremekamp in Verb. Ned. Akad. Wet. 
(11) 45 (i) : 16, in fusing the var. dejectus with the typical variety. 

After the publication of my monograph, I have found this plant 
in the field on several occasions, at Bassein Fort, at Pawai Lake 
and elsewhere. In the field this plant may be taken for one of the 
Asystasias. The plant is also common in the southern parts- of 
Saurashtra. . . 

Difiteritcatiifms parttilns Nees, loc. cit., 82; Santapau 24. 

This is a rare plant in Bombay State proper; it is fairly common 
in the drier parts towards the north of the State, and in Saurashtra. 

Dlpteracatithus longifolius Sfocks in Kew Journ. Bot. 

1852; Santapau 24, 

Ruellia longifoUa T, Anders. 

This is also a rare plant in Bombay proper; it Ls fairly common 
in the drier parts of the State towards the north. 


- iV0f£5 O ^ 

Hemigraphis latebrosa Nees, var. heytteana Bremek , Mat. Mon. 
Strob. 139. 1944; Santapau 26. 

HeniigfapMs latebrosa Nees, var. ebracteata Cooke. ; Santapau 26 

Hemigraphis rupestris Heyne ex T. Anders, in Journ. Linn. Src. 
9: 463, 1867; Santapau 27. 

‘I find it very difficult to distinguish between these three plants, 
ie H latebrosa vars. heyneana and ebracteata and H. rupestns. In 
the herbarium they all seem very similar, and the size of the leaves, 
density of pubescence, etc., appear to depend on the season or the 
locality of the coUection rather than on specific dillerences • . • 
(Santapau 27). 

Iiem%raplils crenata Bremek., loc. ult. cit. 137, 1944; Santapau 27, 
Ruellia elegans var. crenata Clarke in FI. Brit. Ind. 4 : 425, 1884. 

Hemigraphis crossandra (Steud.) Bremek., loc. cit. 137, 1944; 

Santapau 27. 

Ruellia crossandra Steud., Nom. 2: 481, 1841. 

R, elegans Hook., Bot. Mag. t. 33S9, 1847. 

Hemigraphis elegans Nees in DC,, Prodr. ii : 7 ^^> i8i|7* 

Ruellia Wall., ex Nees in Wall,, PI. As. Rar. 3* 83? 1832 

(non Velloso, 1827). ^ 

This plant has not been recorded from Bombay State proper; it 
is here given merely to help other Indian botanists who may not 
have access to Bremekamp’s papers. The synonymy as given above 
shows the reason for the change of name. 


G A N T E L B u A Bremek* 

Gfintelbiia urens (Heyne ex Roth) Bremek. in Mat. Mon. Slrob. 
148, 1944; Santapau 28. 

Ruellia urens Heyne ex Roth, Nov. PL Sp. 1821. 

Ruellia dura Nees in Hook. Comp. Bot. Mag. 2: 31 1, 1836. 
Hemigraphis dura T. Anders, in Journ. Linn.. Soc. 9: 461, 1867. 

I have seen specimens from Poona, Dharwar and Alimednagar. 


Petalidiu’m Nees. 

No change from Cooke ; this seems to be a very rare plant ; 
I have not seen it wild in 12 years of intense exploration in various 
parts of Bombay State. 
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Phaulopsis Willcl., emend Spr. 

The m.me Phaulop$is Willd'. is a ' nomen conscrvanduaT against 
Micranlhus Wendl. (No. 7932 in lApp. Ill, Kules Hot. NomencL) 

Phaulopsis dorsiflora (Retz.) Santapau in Kew Bull. 1948:^ 276^ ^94^; 

Santapau in Monogr. 30. 

For the complete nomenclature and synonymy of this plant, see 
Santapau loc. iilt. cit. ‘In general appearance this plant is very 
similar to Hemigraphis latehrosa, but is distinguished by the secund 
spikes and the broadly ovate or reniform bracts, and the fact that the 
bracts in this plant each supports usually three llowers; in Phaulopsis, 
moreover, one of the calyx: segments becomes enlarged and bract- 
like, whilst in H. latebrosa one of the segments is usually longer 
than the rest, but is not bractmke. ..Finally in Hemigraphis the 
number of seeds is 6-20, in Phaulopsis only 4 or occasionally fewer.' 
(Santapau 30). 


D Y. S C H O R I S T E NcCS. 

No change from Cooke. The diagram of the anthers on p. 32 
of my monograph should be corrected; the spur of the anthers in D. 
vagans should be proportionally only 0,5 mm. broad, and 3 mm. long. 


Eranthemum Linn. 

The confusion in the generic name of these plants comes from 
Anderson, 1867, 'who apparently was in Ignorance of the fact that his 
Daedalacanthus vJSiS synonymous with Era^ithemnui Linn.; under his 
Daedalacanthus Anderson placed all the plants that he considered 
allied to his D. montanus, which is the same plant as Eranthemum 
montanum Roxb., and this in its turn is the same as E. capense Linn. 
Plants differing from BmdMacmvthus montanm Anderson placed under 
the genus Eranthemum Anders, (non Linn.). Radlkofer In 1883 called 
attention to the fact that Daedalacanthus Anders, was strictly syno- 
nymous with Eranthemum Linn., and for the genus Eranthemum 
Anders, he proposed the name Pseuderanthemum. 

' - -''Key to the species of Eranthemum of Bombay 

Bracts white with green nerves; calyx scarious: 

Bracts elliptic-ovate, cuspidate, nearly 
glabrous; spikes 2. 5-7.5 cms. long, in 
close panicles ... nervosum. 

Bracts obovate, obtuse, mucronate or shortlv 
apiculate, gland-strigose ; spikes 7.5-15 
cms.^ long, subinterrupted, in elongated ’ 

panicles often solitary " \,/roseum, ' 
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Bracts: greeiij /rarely; wWtishv^ ;/ '/^ 

Bracts ovate-lanceolate, iong-acuminate,:v. ' • 
prommently- many-nerv^^ white-ciliate:;,Dn-:;,. 
the margins spikes i-S'- 7*5 t:ms. long, , 
dense, long-pedimcled, forming loose 
panicles; calyx scarious 

Bracts lanceolate to linear, long-acuminate, 
few-nerved, viscidly gland-hispid ; spikes 
5-15 cms. long, slender, often interrupted, 
in large, very compound terminal panic- 
les; calyx green, glandular ... capense, 

Eranthemiiiii capense Linn., Sp. PL 9, i 753 > Santapau 33. 

E, montaniim Roxb., FI. Ind. i : 100, 1824. 

Daedalacanthus montanus T, Anders, in Thw., Enum. 229, 1869. 

E. Capense Linn. var. concanensis (T. Anders.) Santapau in Hot. 
Mem. Univ. Bombay 2: 34, 1952. 

Daedalacanthus concanensis T. Anders, in Cooke, FI. Pres, Bomb. 
2 : 365, 1904. 

D. montanus V Sit, concanensis Clarke in hi. Brit. Ind. 4 : ^21 ^ 1884. 

Erantlieiiiii!ii roseuro (Vahl) R. Br., Prodr. 477, 1810; Santapau 34. 

Daedal, rosetis T. Anders, in Journ. Lin. Soc. 9: 487, 1867. 

Jusiicia rosea Vahl, Enum. i : 165, 1804. 

This is by far the commonest species of this genus in Bombay 

State; r have seen it practically in every part of Bombay where I 

have conducted botanical explorations during the last 12 years. 

Eranthemum purpurascens Nees in Wall., PL As. Rar. 3: 106, 
1832; Santapau 35. 

Daedal, purpiirascens T, Anders, in Journ. Lin. Soc. 9: 488, 1867. 

Eranthemum nervosam (Vahl) R. Br., Prodr. i : 477, 1810 ; Santapau 
35 * 

Daedal, nervosus T. Anders, loc. cit. 487. 


S T R O B I L A N T H E S Blume. 

In this section I have followed Bremekamp in Mat. Mon. Strob. 
1-306, 1944. Strictly speaking the germs Strohilanthes Blume is not 
represented in India proper, much less so in Bombay State. For 
the last 100 years many attempts have been made to split the in- 
congruous group of plants that in our floras goes under the name 
o£ Strohilanthes. The following key, based mainly on the structure 
of the pollen grains, is based on Bremekamp, loc. cit. p. 55 seq. 

Pollen grain globose, echinulate, the spinules ^ ^ ^ ^ ^ 

thickened at the base: The lap aep ale, 

" Pollen /■grain ^ ellipsoid : , 

Bands' on the grain punctate Nilgirianthiis, 




c Hiatus 


warreen^is 
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Bands on the grain punctate, often wavy 
Bands on the grain septate: 

Flowers bracteolate 
Flowers ebracteolate 


Mackemiea. 

' > 

Pleocaulus,' 
Catvia. ^ 


The following list gives the names as found in Cooke’s Flora with 
the corresponding names under the new distribution of the group: 


Cooke 

S. reticulatus Stapf 
S. sesisiiis v. ritchiei Clarke 
S. lupulinus Nees 
S. heyneanus Nees 
S. caliosus Nees 
S. barbatus Nees 
S. ciliatus Nees 
S. scrobiculatus Dalz. 

S. warreensis Dalz. 

S. asper Wight 
S. perfoliatus Anders. 

S. ixiocephalus Benth. 


Bremekamp 

Nilgirianthus reticulatus. 
Pleocaulus ritchiei. 
Nilgirianthus lupulinus. 

N ilgirianihus heyneanus . 

Carvia callosa. ' ' 

Nilg-irianthus barbatus. 
Nilgirianthus ciliatus. 

Uncertain. 

Nilgirianthus 'warreensis. 
(Nilgirianthus asper Santapau). 
Mackenzia integrifolia. ■ 
Thelepaepale ixiocephala. 


In connection with this group of plants Bremekamp has intro- 
duced the term ‘plietesials’, meaning ^plants that live for several 
years, and flower but once, and then., at least the aerial parts, die 
down regularly’. 


Nilgirianthus Bremek. 

For a full description of this genus see Santapau 38-39. 
Key to the Bombay Species of Nilgirianthus 


Stamens 2 
Stamens 4 : 

Flowers ebracteolate:. 

Bracts glabrous or nearly so 
Bracts hairy 
Bracts viscous-hairy 
‘Flowers bracteolate: 

Stems usually winged; bracteoles longer 
than the calyx 

' Stems not winged; bracteoles shorter than 
the calyx : 

Bracts glabrous; peduncles long and 
slender 

' ‘ B racts glandular-hairy : 

Seeds glabrous 
Seeds hairy 


reticulatus. 


heyneanus, 

lupulinus. 

memhmnaceiis. 


harhatus. 
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IMil'firlaHtliiis ^barbatus (Nees) Breraek*,- : op. Saii- 

tapau- 39.: 

StfobiL harbatus Nees in Wall., PL Asiat. -Rar. S5, 1832... 

This plant, is- only found in the 'southernmost parts oi Bombay in 
N . Kanara, etc. ^ Typical ■ of this species ■ is - that-' the . bracts ' end '' in' a 
long filiform appendage. ' 

Nllgirlanttiiis dllatiis (Nees) Bremek., op. cit. 172, 1944; Santapau 
4 o-"'' . ; . ■ 

Stfobil. ciliaius Nees, op, cit, 85, 1832. 

This species has about the smallest spikes in the genus 
sheet in Kew Herb, shows spikes only 6 mm. in diam. and 12-16 mm. 

Nilglrlanthus heyneanus var. neesii Bremek.- op. cit,. 173; Santa- 
pau 40. 

Stroh. heyneanus Nees, op. cit, 85, 1832. 

‘Typical features of this plant are the absence of bracteoles, the 
glabrous bracts, and the stiff, bulbous-based hairs on the upper sur* 
face of the leaves . . (Santapau 40). 

Nilglnantliiis lupulliiiis (Wall.) Bremek., op. cit. 173, 1944; San- 
tapau '41. 

Stroh, lupulinus Nees, op. cit. 85, 1832. 

This is a very rare plant in Bombay State; there are only a few 
sheets in Kew Herb., there is none in Blatter Herbarium. 

Nllgirianthtis Teticulatus (Stapf) Bremek., op. cit. 173, 1944; San- 
tapau 41, 

Strob, reticiilatus Stapf in Kew Bull. 1894: 347, 1894. 

In 1950 I found this plant fiowering profusely at Mahabieshwar; 
it was growing in gregarious patches or clumps, about i m. diam., 
more or less 0.75 cm. high, very abundant not far from Lingmalla 
lower fall. 

Nilglrlanthus warreensis (Dalz.) Bremek,, op. cit. 173, 1944; San- 
tapau 41. 

Stroh, warreensis Dalz. in Kew Journ. Bot. 2* 34i> 1850. 
*Daizeli’s type sheet shows flowers in subinterrupted spikes, which 
are narrow and small; the whole inflorescehce is rather inconspicuous 
. . .’ (Santapau 41). 

■’Nllgiriantliiis asper Santapau in Bot. Mem. ■ Univ. Bomb. 2: 42, 
^952. ' . , 

Strob, asper Wight, Icon. f. 1518, 1850. 

For a discussion on the propriety of the new name, see Santapau 
loc. cit. A rare plant in Bombay State. 

Nllglrianthiis meinliranaceiis ' ■ ' (Talb.)' Bremek, , ^ op. ■ cit, 280 ■1044' • 
Santapau 43. ’ 

Stroh. memhranaceus Talbot, Trees 8 z Shrubs Bomb., ed. 2: 261, 
'I902, ■ ■■ 
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For a full description and a gocxi diagram of the plant see Talbot^ 
For. FI. 2 : 327, t„ 144. The most typical part of the. plant is the 
leaf and in the leaf the margin, with its closely arranged crenatures 
and rough general structure* By aiii oversight this plant was not 
included in the key given in my monograph. 


Mackenziea Nees. 

For the generic description of this plant see Santapaii 43. 

Mackenziea integrifolia (Dalz.) Bremek., op. cit. 182, 1944; Santa-- 
pau 43. 

Endopogon integrifolius I)qIz. in Kew Journ. Bot. 2: 343, 1850- 
Strob. perfoliatus Anders, in Journ. Linn. Soc. 9 : 471, 1876. 
This plant is abundant in Khandala and other parts of the 
Western Ghats; the leaves are very long, narrow and with the blade 
decurrent into the petiole. Flowers and especially spikes after flower- 
ing are very fine-scented. 


P n E o c A u L u s Bremek. 

For a full description of the genus see Santapau 44. 

Pleocaulus ritchiei (Clarke) Bremek., op. cit. 185, 1944; Santapau 

45 * <• ■ ■ ", '■■■" 

Strob, sessilis NeesLwar. in FI. Brit. Ind. 4 - 45 -; 

1884. 

On Nov. 25th, 1951, I found tiiiis plant on the slopes below Torna 
Fort, Poona Dist. In my field diary I entered the following note: 
'13^44-13946 & 13961. Strobilanthes sessilis var. ritchiei Clarke. 
Acanth. From 3500' upwards to the walls of fort, very abundant 
in separate clumps of up to i m. diam., i ni. high; seems to have 
strong rhizome underground. Flowers seen, only 2 or 3, blue. Often 
plants are flattened radially on the ground Very abundant and 
showy, in almost pure stands.’ The separate arrangement of the 
clumps, and the radial spreading of the stems was very striking and 
noticeable. Only a few grasses grew in the clear spaces between 
the clumps of this plant.: 


C A R V I A 'Bremek. . ’ 

For a full description of the genus see Santapau 45. 

This is a monotypic genus containing but one species. The generic 
name has been based on the vernacular name Kcirvi by which the plant 
is known in Western India, where the species is endemic. 


NOTMS, '^OM'< XH^yACrnTmOMAB'^ -aW- BOMBAY 


Bm 

Carvla callosa (Nees)''^Bremek.', op-. ■ cit.- 1944 ; Santapau ' 46.. ' 
Stfohih callosus Nees, op. cit. 85, ,1.832. 

Very common on the' Western Ghats, "from" Khandala' southwards. 
For the last twelve years I have tried-- /to. .find ^ out if. . .there is ; any 
regular rhythm in the flowering . periods, .of , this plant j . but so, . far I 
have been .unsuccessful. 


T H E L E p A E p A L E Bremek. 

For a full generic description see Santapau 48. 

Tlielepaepale ixiocephala (Benth.) Bremek,, op. cit. 188, 1944; 
" Santapau 48. ' 

StrohiL ixiocephalus Benth. in Flora 32 : 557, 1849. 

From my experience in Khandala, I - am inclined to think that 
this plant flowers annually. I have seen it in flower for many years 
in succession; there is no general flowering such as is noticeable in 
Carvia callosa Bremek. It is particularly abundant in the under- 
growth of the forest below Reversing Station in Khandala; the last 
time i saw this plant in flower was February-March, 1953. 


Calac ANTHUS T. Andcrs. 

Calacanthus grandiflorus (Dalz.) Radik, in Sitzung. Math.-Phys.. 
Acad. Muench. 13 : 279, 1883 ; Santapau 50. 

Lepidagathis grandiflora Dalz. in Kew Journ. Bot, 2: 138, 1850. 
Calacanthus ddbclUana T. Anders, ex Benth. & Hook, f., Gen. 
PL 2: 1088, 1876, 

This is a monotypic genus endemic in Western India. It occurs 
in solitary small clumps or in very large patches in pure stands. 
The flowers are very showy and large, blue in colour. When in full 
bloom this is a very fine plant. 


A N D R O G R A P H I S Wall . 

No change from Cooke’s Flora except in the attribution of the 
following, species : \ ' 

AttdrograpMs paoiculata (Burm.) Wail, ex Nees in . Wall, PL As. 
Rar. 3: 116, 1832; Santapau 50, 

In the literature this specific name is attributed to Nees ; bu 
Nees himself, loc.- cit.,, -attributes it to, Wallich^'-V' . : 


I 
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Haplanthus Nees. 

Key to the Haplanthus of Bombay State 


Cladodes stout, quadrangular, 20 ram. long or 
more; capsules glabrous, shining, 10 mm. 

long ■ *** 

Cladodes slender, subquadrangular, up to 
mm. long or shorter; capsules pubescent, 
dull, up to 8 mm. long : „ , ■ 

Inflorescence in whorls mostly collected in 
terminal spikes 

Inflorescence whorls scattered along the stem 
and branches, not collected in terminal 
spikes : 

Calyx densely hispid-hairy, subplumose 

Calyx hairy, but not densely hispid- 
hairy, nor subplumose 


neilgherryensis » 


tentaculatus , var.' 
- ' plumosa. 

tentaculatus var. 

• ■ . ■ neesiana. 


0 ^ 


1847: 


Haplanthus verticillatus (Roxb.) Nees in DC., Prodr. 11 : 

Santapau 51. 

Justicia verticillata Roxb., FL Ind. i : I35> ^^3^* • . 4U 

This plant is very noticeable for its ‘formidable look during tne 
dry season when it is leafless. I have found specimens up to i m. 
high in the undergrowth of forest. Notice that the name is generally 
given as vertidUaris in the literature, but such a name is wrong, since 
Roxburgh named his plant verticillata. 

Haplanthus neilgherryensis Wight, Icon. t. 1556, 1850; Santapau 52. 
H. tentaculatus var. neilgherryensis Clarke in FI. Bril. Ind. 4: 

^'^Thfs%iant deserves specific rank. The stem and branches are 
generally bare of whorls, which are mostly gathered at the ends of 
the branches in fairly dense spikes. Common in Bombay. 

Haplanthus tentaculatus Nees var. neesiana Santapau m Bot. 
Mem. UniVv Bomb. 2: 52, 1952. 

H. tentaculatus Nees in DC., Prodr, 11: 513, 1847 pro , 

‘’This is the typical variety of JT. tentaculatus ^ clearly diffeiing 
from iT. neilgherryensis in having the whorls distributed practically 
through the whole plant, and not gathered at the ends of the branchp ; 
it is more nearly allied to the var. plutnosay but differs in having 
whorls more or less hairy, but not densely plumose as in the latter 

variety.’ (Santapau 53.) . 

Fairly common on the Ghats, especially during tlie^ rams and the 
first part of winter. In the undergrowth of forest, or in forest clear- 
ing or forest, paths- 

fiaolanthus tentaculatus var. plumosa Clarke in FI Brit. Ind. 


4 - 


; MOTM^ ' : ' «' 

except , for the tips of ' the;: corolla* Tim plaint . common during the 
drier months of the year :on the Ghats. . 


, ' ^ ^ G YMNOSTACHYUM Nees. , 

No change from Goofee’s ■ Flora; ' except 'for' Hhe 'addition of the 

following-' species 

Gymnostacliyiiiii canescens T. Anders. inVJoum. Linn. Soe. ,9: .sos». 
,1867; Santapau ' 55. 


Crossandra Salisb- 

Crossaiidra|lalii»dil>4iliforniis (Linn.) Nees in Wall,, PI. As. Rar. 3: 
98, 1832; Santapau 55- 

Justicia infundihuUfermis Linn., Sp. PL 21, 1753. 

Cfossan4rw undulaefoUa Salisb., Parad. Lond. t. 1805. 
Cultivated in gardens, rarely wild in Bombay. 


Barleria Linn. 

Key to the species of Barleria of Bombay State 
Spinous plants : 

Capsule 2-seeded; outer sepals spine-tipped; 
leaves elliptic or ovate : 

Flowers spicate above; bracteoles linear 

subulate ... prionitis. 

Flowers mostly solitary, axillary; bracteoles 

O or consisting of a few minute bristles cuspidata. 

Capsule with more than 2 seeds; outer sepals 
not spine-tipped; leaves elliptic, obovate or 
suborbicular buxifoUa. 

Spineless plants: 

Seeds hairy: 

Bracteoles longer than or as long as the 

outer sepals tomentosa. 

Bracteoles shorter than the outer sepals : 

Outer sepals spinous ... cristata. 

Outer sepals not spinous: 

Corolla up to 15 cms. long ... tongiflora. 

Corolla 7.5 cms. long or slightly longer : 

Corolla white ... lawiu 

Corolla blue with I'eddish-purple tube involucrata Y. elata. 
Corolla less tran 7.5 cms. long: 

Inflorescence glabrous ; corolla blue 
or purple; capsule glabrous ... (moniana). 
Inflorescence strigosely-hairy corolla 
‘ ' '••'' hlue'-;: ' capsule 'glabroiis'^ '■ sirigasa v. termi-^ 

natis. 
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Inflorescence glandular-hairy; corolla 
with blue limb and yellow tube; 
capsule pubescent at the tip 
Inflorescence softly villous ; capsule 
glabrous 
Seeds glabrous : 

Outer sepals up to 5 cms, long; corolla 
mauve 

Outer sepals more than 37 mm. long; cap- 
sule 37 mm. long, glandular pubescent; 
corolla pure white 

Outer sepals less than 37 mm. long; capsule 
up to 22 mm. long, glabrous ; corolla pink 
or purple : 

Flowers in terminal spikes or racemes; 

leaves coriaceous; stems stout 
Flowers solitary, axillary or in very short 
spikes or racemes; leaves thin; stems 
slender 


coiirtallica, 

sepalosa, 

gibsonioides ^ 

grandiflora, 

gihsoni, 

pmttensis. 


In the following notes only those species will be mentioned in 
which some correction has to be introduced into Cooke’s Flora; when 
the species is not mentioned here, the nomenclature etc. as given by 
Cooke is taken as correct. 


Barieria montana Nees in Wall., PI. As. Rar. 3: 92, 1832; 

Santapau 60. 

Definitely this species does not occur in Bombay; it is often 
confused with B, pmttensis and B. gihsoni; the confusion starts from 
Wallich, who in his Catalogue or 'List, No. 2391 mixed several 
species together. The seeds of this plant are strongly hairy, the 
hairs, when dry, being very clearly waved on the seed. All the 
specimens mentioned by Cooke as belonging to this species do in 
fact belong to B. prattensis Sant. This species should be omitted 
from Bombay Flora. 


Barieria grandiilora Dalz. in Kew Journ. Bot. 2 : 339, 1850; Santa- 
pau 62. 

This plant is often confused with B. lawii; I have seen no speci- 
mens in any of the Herbaria consulted from Bombay State. The 


differences between this plant and 
Grandiflora 

Corolla up to 15 cms. long, 

8 cms. diam. 

Corolla lobes acute or subacute. 
Dry corolla slightly nerved. 

Barieria gibsoni Dalz. in Kew 
62. 


. lawii are the following -.'. 

Lawii 

Corolla up to 9 cms. long, 6 cms. 
diam. 

Corolla lobes rounded. 

Dry corolla conspicuously nerved. 

Journ. Bot. 2 : 339, 1850 ; Santapau 


This is a stout plant, with a large and compact terminal spike; 
the seeds are glabrous, rather thick, shining black. 
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Barleria, .prattepsis Santapau Jo ,Kew: ,Bull.. 1948: 487, 1949. 

; , : :The followmg is the traoslation of .the"'9dginai -d^scripJ ‘Very 
similar to • B. .monfymu, from w’hich^it^ 'differs 'by its nluch '&borter brac- 
teolos and its smaller and. glabrous seeds; similar '.also, to B, gibs oni^ 
from wMch it differs by its smaller ’ seeds, its ' inflorescence which 
is axillary and only very shortly spicate or racemose, and by the 
structure 'of the leaves. . ' ' ' ' 

‘Stems and branches terete or more or less quadrangular, glabrous 
or subglabrous, with long internodes. Leaves 6-12x2-5 cm., mem- 
branous, ovate or elliptic, entire, glabrous or subglabrous, minutely 
punctate, with numerous raphides irregularly scattered on the upper 
side, attenuated at the apex and base, decurrent into the petiole; 
secondary nerves 5-6 pairs, each making with the midrib an angle of 
60 degrees ; petiole 0.5-2 cms. long, often however obscure pn account 
of the decurrent blade. 

‘Flowers solitary, axillai-y, opposite or collected into a very 
short terminal spike or raceme; pedicels 0-4 mm, long, with two 
bracteoles about the middle. Bracteoles linear or subulate, the lower 
at times subspathulate, all acute, more or less arcuate, 6-13 mm. long 
rarely longer, pubescent or subglabrous, with a conspicuous mid-nerve, 
margins ciliate, scai'ious. 

‘Exterior sepals foliaceous, up to 37.x 20 mm., subequal or clearly 
unequal, ovate; the larger sepal acutje or subacute, the smaller one 
obtuse or subobtuse and generally entire, rarely shortly 2-fid; both 
sepals glabrous or subglabrous, somewhat hairy near the apex. In- 
terior sepals 10-15 linear-lanceolate, very acute, pubescent 

or subglabrous. Corolla up to 8.5 cms. long, glabrous ; tube 3-4.5 
cms. long; lobes obovate, obtuse, subequal, or one of them suborb i- 
cular, the rest obovate, all up to 20 mm, long. The corolla in 
Khandala is always rosy purple. Stamens 2, staminodes 2 without 
anthers. Capsule brown, glabrous, up to 20 mm. long, attenuated 
at the apex, 4-seeded in the lower part Seeds black or blackish, 
orbicular, much compressed, about 4 mm. diam., 0.5 mm. thick, very 
rarely thicker.’ 

To the original description it may be added that the plant is often 
procumbent or prostrate in the lower nodes, erect higher up. For 
comparison with neighbouring species the following key is given : 


^ montana 


gtbsoni 


pratiensis 


'Firs, bright blue' "'';'"' 

Firs, solitary, axillary. 

Bracteoles 2 cms. long, 
spathulate, broad. 
Seeds large, greyish 
hairy, wavy. 


Firs, pink-purple. Firs, purple or pink- 

purple. 

Firs, in spikes or Firs, axillary, solitary, 
racemes, terminal. 

Bracteoles 1-1’5 cm. Bracteoles 1 cm. long, 
long, linear. linear/ 

Seeds large, black, Seeds small, black, 
shining, thick, glab- shining, thin, glab- 
rous. rotis. 


j 

'I 
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Barleria iaiigHara Linn. f.,-'Sappl i239, 3:781; Santapau 64* 

The plant is given on the, authority of Talbot, in For. FL 2: 336.. 
For a full description see Santapau 64. 

Barierla gibsonioMeS Blatter in Journ. Bomb. Nat Hist, Soc., 32:- 
733, 1928; Santapau 64. 

For a description of the plant, see Blatter or Santapau, 11 . cc. 


Neuracanthus Nees. 

No change from Cookers Flora except in the spelling of the specific 
name of the following species: 

Neuracanthus sphaerostachyus (Nees) Dalz. 

Lepidagathis sphaerostachya Nees. 

Dalzell in the original description of his plant always called It 
N. sphaerostachyus; how the common misspelling N. sphaero^stachys 
arose I am unable to say. For a full description of the plant, see 
Bole & Santapau in Journ. Bomb. Nat. Hist. Soc. 50 : 428 seq. 


Asystasia Blume. 

The nomenclature of this genus is rather complicated. The 
following changes are necessary: 

Asystasia gangetica (Linn.) T. Anders, in Thw., Enum. 235, 1859; 
Santapau 68. 

Justicia gangetica Linn., Amoen. Acad. 4 : 299, 1759. 

A, coromandeliana Wight ex Nees in Wall., PL As. Rar. 3 : 89, 
1832. 

A. violacea Dalz, in Kew Journ. Bot. 2: 139, 1850 (non Dalz. ex 
Clarke, 1884). 

This species belongs to the coastal tract of western India. 

Asystasia dalzelliana Santapau in Kew Bull. 1948: 276, 1948; 

Santapau 68. 

A. violacea Dalz. ex Clarke in FI. Brit. Ind. 4; 494, 1884 (bon 
Dalz. 1850). 

The name A. violacea Dalz. 1884 is an illegitimate one, since 
it is a later homonym and w^as first published for a plant, which 
according to Clarke is distinct from the present species. A^> dalzell-^ 
iayia is a rain-belt species from the hills on the Western Ghats. 

Asystasia mysurensis (Roth) T. Anders, in Journ. Linn.” Soc. 9: 
524, 1867; Santapau 69., " 

Ruellia rnyHirensis Roth, Nov. PL,Sp. 303, 1821. 

A. lawiam Dalz. in Keyf. Journ. Bot. 4-: 344, 1852. 

This species i:$ foun^ from, Poona- southwards in Bombay State. 
It is a difficult species to identify, Very, much unlike any of the com- 
moner Asystasia plants of Bombay. ’ 


■ NOTES: om THM ACANTHmEAE ’■W'- BOMBif " 

P SEUDERANTHEMUM Radik. '' ' 

The difficult question of the generic name of' this- -pant has already 
been dealt : with ' above. The ■ following species occur in' Bombay : 

■PseiideraMlieitittttl iwalabarlcimi ■ (P^arke)' ' GamMe, ' FI., Madr. 2064,. 
Eranthemum malaharicum Clarke in FI, Brit. Ind. 4 497, 2884.. 

Pseuderantheniura bicoior (Schrank.) Radik, ex Lindau, m Pfamil. 

4 (sB): 330, f- 133 a-D, 1895. 

Eranthemum bicolor Schrank., PI. Rar. Hort. Monac. t. 8, 1819. 


Lepidagathis Willd. 

The only change from Cooke’s Flora is the addition of the follow- 
ing species: 

.Lepldagatliis bandraetisls ' Blatter ' in Journ. As. Soc. Beng,, . (N.S.) 
2b: 347, 1930; Santapau 75. 

For a full description of the plant, see Blatter or Santapau 11 . cc. 
The type specimen was collected in Bandra, near Bombay. 


Rungi A Nees. ^ 

The only change from Cooke’s Flora is the following: 

Riingia pectinata (Linn.) Nees in DC., Prodr. ii: 469, pro parte,, 
1847; Santapau 77. 

R, parviflora var. pectinata Clarke in FI. Brit. Ind. 4: 550, 1885. 
Justicia pectinata Linn., Amoen. Acad. 4: 299, 1759. 
jR. parviflora var. niuralis Clarke, loc. cit. 

This plant has been restored to specific rank ; the other variety 
mentioned by Clarke is but a seasonal variation 6f the same plant. 


D I C L I P T E R A JUSS. 

Key to the Bonibay species 

Tubercles On the seeds glochidiate: 

Corolla 5 mm. long; capsules pubescent at 

the apex; bracts 1.5 mm. broad ... micranthes^ 

Corolla 18 mm. long; capsules pubescent all 

over; bracts nearly 13 mm. broad ... aeylamca. 
Tubercles on the seeds not glochidiate: 

Flowers in clusters ; bracts lanceolate . . . leonotis 
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Flowers in axillary or terminal lax 

Stem and branches glabrous or nearlj so cuneata 
Stem and branches, densely xvooly- 
tomentose 

There is no chanp from Cooke's Flora except for the addition 
of the following species : 


Dicliptera ghatica Santapau, in 
1952. 


Bot. Mem. Univ. Bomb. 2 : 80, 


«An ^rect branched herb; stems and branches subtctragonal, 

acute or subacuminate, more or ^ S’ -er 

nn tbe mare-ins: petioles 1-3 mm. long, densely pubcsceni. i^oAcr 
leaves arc Lt found on the type specimen. ^ Inflorescence ax. ary 
.and terminal, umbellate or cymose; common peduncle 1-3.5 
woolly-tomentose, mostly 2 peduncles, rarely one, often three fr i 
the same axil; pedicels r-2.5 cms. long-, 3-5 m npdnn 

umbel, slender, woolly-tometose ; bracts 2 at the apex . 

cle, linear, 5^7 mm. long, spreading, hairy with spread in,., heun.. 
Floral bracts in pairs, unequal, one of them - suborbicular apicula e, 
the other ovate to subobovate, acute or acuminate, both bracts 
sparsely hairy and ciliate, strongly nerved, at first green, at eng 
•straw-coloured; each pair of bracts enclose one or more flowers. 
Calyx divided nearly to the base; segments subulate, fairly densely 
hairy with short, simple (i.e. non-glaiidular) hairs. Corolla pinkish, 
up to 17 mm. long; buds hairy all over outside;^ tube pubescent, 
slender, terete, bent just below the lobes; corolla limb s-lipped, the 
upper lip slightly longer than the lower one; the whole corolla is 
pinkish in colour outside, Stamens about as long as the lower tip 
of the corolla. Ovary densely pubescent, but not glandular. Cap- 
sules obovoid, obtuse to rounded and minutely apiculate at the apex, 
densely hairy with non-glandular hairs all over ; seeds very minutely 
tuberculate, but not glochidiate. 

*A gregarious herb growing in large patches in forest clearings 
at a spot called^MeroIi” Khandala. . , . The specific name is meant 
to commemorate the fact that this new species seems to be confined 
to the Ghats of Bombay State.’ 


Jus TI C I A Linn. 

There is no change from Cooke’s Flora except in the following: 

justicia betonica Linn., Sp. Pi. 15, 1753; Santapau 85. 

/. betonica yslt. ramo sis sima Clarke in FI. Brit. Ind. 4: 525, 1885. 
In the large number of specimens in Kew Herb, identified by 
Clarke as belonging to his var. ramosissima I have failed to see any 
constant character by which the variety may be separated from the 
typical species. In consequence I have follov/ed Gamble in fusing 
the two varieties under the original Linnean name. 
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Within the genus JiisUcia there- is a, group .of, species ■which is 
very difficult to separate from one another. For their separation I 
have made use of the following key: • . . 

Bracts and bracteoles longer ■ than ' the calyx ■seg-^--"^ 
ments, or at least equally long : ■ 

Bracts and bracteoles linear or nearly so ... proctmhens. 


Bracts 2.5 mm. broad or even broader 
Bracts and bracteoles shorter than the calyx 
lobes : 

Bracts and bracteoles about 2.5 mm. long, 
fairly densely hairy ... 

Bracts and bracteoles scarcely 1.2 mm. long, 
more or less glabrous, except for a 
bunch of hairs at the apex 


simplex. 


prostrata. 


diffusa. 


Monechma Hochst. 

There is no change from Cooke’s Flora except in the name: 

Moeechfna defollis (Forsk.) Nees in DC., Prodr. li: 411, 1847; 
Santapau 91. 

Dianthem dehUis Forsk., FI. Aegypt.-Arab. 9, 1775. 

Monechma hracteatum Hochst. in Flora 24: 375, 1841. 

There are no records of this plant from Bombay State except for 
the specimens cultivated in Poona and mentioned by Cooke. The 
plant is fairly common in Saurashtra. 


R H I N A CAN THU s Nees. 

Rhlnacanthits nasuta (Linn.) Kurz in Journ. As. Soc. Beng. 39: 
79, 1870; Santapau 92. 
fusticia nasuta lAnvi,^ VI, 16, I753* 

Rhinac, communis Nees in Wall., PI. As;. Rar. 3: 109, 1832. 

There is no change in the following genera: Adhatoda Nees, 
Meyenia Nees, Nelsonia R, Br,, Staurogyne WslU., Acanthus Linn., 
Asteracantha Nees, Petalidhim Nees, Hypodstes R. Br., Ecbolium 
Kurz, Penstrophe Nees and a few others indicated in the text of this 
paper. The nomenclature as given in Cooke’s Flora is correct. 
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some: .BIRD ' ASS OF INDIAN; BUILT-UP . AREAS 


BY' 

,,M. D. Lister ' ^ 

The foundation of the vast majority of village communities is the 
winning of a livelihood from the land itself, or its immediate products. 
The village is the communal settlement of the folk who cultivate the 
land for some distance round, and as competition for living space in 
the country is not great, it usually has an open formation with plenty 
of ground between buildings. The village is in fact an addition 
superimposed upon the face of the surrounding country and grafted 
into it, and it is often of such loose and open texture that it does not 
destroy, even within its boundaries, the character of the habitat on 
which it is imposed. Its own communal character is not sufficiently 
strong or extensive to oust the character of the natural countryside, 
and the most it does is to modify it. The extent of this modification 
depends on the nature and size of the community. 

A hamlet of half a dozen houses will merge into the countryside 
in which it is set and the only modification of the original habitat, 
.as far as the avifauna is concerned, may be the attraction of a few 
sparrows or an occasional pariah kite. It is only when we come 
to the larger village or the small country town that any appreciable 
modification is apparent. Here the gathering of a large number of 
human beings and their works may well tend to squeeze out the wilder 
birds from the land covered by the built-up area, while at the same 
time attracting other species in its wake. Not only do the buildings 
themselves offer suitable nesting sites to ^ some of the robins and 
mynas, and also house swifts, but the village tanks attract king- 
.fishers and pond herons, while the garbage and dirt draw the pariah 
kite and the house crow, and the carcases of dead oxen provide 
food for the vultures. The more highly-developed the community, 
the more man-made attractions there are for birds which would other- 
wise be absent or present only in much smailer numbers ; and of course 
a larger number of species is driven out. In the big towns these 
attractions may be large and may take such specialised forms as 
sewage farms and formal parks, docks and harbours with their varied 
•flotsam and jetsam, factories with their waste, abattoirs, and large 
public buildings. 

The larger and the faster a town grows the greater is its impact 
upon the avifauna of the land swalloweBi up by it, and the more 
effectively is the character of the surrounding country submerged, 
so that eventually many of the birds which used to inhabit the place 
when the settlement was only small are driven out — ^though they 
are rarely expelled entirely — and a less varied avifauna, better adapted 
for survival in the modified conditions, takes its place. Even when 
the climax avifauna of a large town has been reached it does not 
necessarily remain static. A town, after all, is a living ^organism. 
The town council may in its wisdom decide to make public gardens 
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when the rows of houses occupying a certain site fall or are pulled 
down ; or an acre or two of undeveloped waste land may be allocated 
for the erection of a factory. Basically, no doubt, the climax urban 
avifauna undergoes little alteration, though within its , limits local 
changes do take place. In London the Black Redstart (Phoenicurus 
ochriifus) was almost unheard of twenty years ago, yet today its 
numbers are increasing and a small number has even successfully bred 
there, so that it looks as though this species is taking its place as 
one of the regular London birds. The increase of this species has 
no doubt been helped by the large number of derelict buildings made 
available through the ravages of the recent war. And it is surprising 
what a variety of birds can be met with casually in even the largest 
and most congested of towns.. 

It would be an interesting study to carry out a properly organised 
survey of the changes taking place in the bird population of a given 
area owing to the growth, and perhaps the industrialisation, of a 
rapidly expanding town, but such opportunities rarely present them- 
selves in an accessible form. 

It is not possible in relation to ecology to apply any legal definition 
of a built-up area. It is a question of degree to be considered in each 
separate case whether the impact of the settlement on the countryside 
to which it has been added is sufficiently great to have created a 
distinct ecological habitat of its own. A tentative classification of 
Indian built-up areas might be as follows: — 

1. Large industrial towns or ports : types ^ Bombay, Calcutta. 

2. Large non-industrial, European-type towns in the plains: 

type, New Delhi. 

3. Large non-industrial, Indian-type towns in the plains: type, 

Old Delhi. 

4. Smaller industrial towns: type, Jamshedpur. 

5. Small non-industrial, European-type towns in the plains: 

type, Ambala Cantonment. 

6. Small non-industrial, Indian-type towms in the plains: type, 

Jessore, Bengal. 

7. Small towns in the hills: types, Simla, Darjeeling. 

8. Large villages in the hills : types, Solan, Kurseong. 

g. Large Indian villages in the plains. 

Small villages might or might not be worth including as a separate 
habitat, depending on their character, size and looseness- of construction. 
Smaller units still usually have no easily defined avifauna of their 
own. Incidental to this classification there are the larger man-made 
features, such as sewage farms, public parks and gardens, which 
may each attract its own particular set of birds. 

The following account of the bird associations of some built-up 
areas does not pretend to be either exhaustive or even representative. 
It is compiled from notes made at various times and places during the 
recent war, when opportunities for controlled surveys of this kind 
were extremely rare. It may, however, act as a pointer for more 
thorough and better organised work on the subject in the future. 

The forest regions referred to are those adopted by H. G. Champion 
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• Description of. AreIS'' -Surveyed 

1, Solan, Simla Hills. W foothills. 

Montane Temperate Forest Region. Altitude: 4,500-5,500 ft. 

A.S.L. Periods of survey : 6 June to 5 July and 2-10 August, 

1942. 

A small cantonment adjoining a small Indian hill town, with the 
usual congested bazar. The cantonment buildings were mostly 
•wooden bungalows, where some 5-600 troops were then being housed, 
scattered over part of one of the smaller hills, fairly well-clothed 
with deciduous trees and bushes. The Indian town was of the usual 
type, with small open-fronted shops attracting myriads of flies, with 
the usual collection of refuse about the streets. Weather: temperature 
from 85° to 100 °F.; varying cloud; a few heavy rain and thunder 
storms. 

2. Jessore, Bengal. Indo-Gangetic Plain. Inland portion of 

Delta area. Moist Tropical Forest Region. Altitude 20 ft. 

R.S.L. Period of survey : 14 April 1943 to 9 September 1944, 

with several breaks of a fortnight and one of a month. 

A small typical Indian town, with a small congested core (the bazar) 
near its north end, spreading out more and more thinly away from 
the bazar. The bazar consists of little more than 2-3 narrow streets 
lined ■with rather dilapidated buildings, with here and there a few trees. 
The only apparent drainage consisted of a narrow stone gulley down 
the sides of some of the roads, which were often littered with garbage. 
There were large numbers of eating houses, with the usual open 
fronts where the food was exposed to the air and attracted clouds of 
flies. 

Outside the bazar area the roads were fairly open and lined with 
large mature trees. The buildings were well spaced out and the 
rest of the ground was occupied by large compounds and some patches 
of waste land. The whole area was very green and well-wooded 
with mature trees of many species and luxuriant vegetation. The 
native population had been swelled by the influx of several’ thousand 
servicemen. Trafiic consisted of a fair number of service vehicles, 
but otherwise the only forms of transport were the cycle-rickshaws 
(which were legion) and a large number of Indian carts drawn by 
bullocks and water buffalo. There were also a few old-fashioned 
stage coaches and ‘family’ carts drawn by horses. 

The whole area was liberally sprinkled with tanks which were 
normally full of water. Most of the larger houses and public buildings 
had plenty of open work about them in the form of verandahs, covered 
balconies, large carriage porches and so on, which attracted such 
birds as house swift, house sparrow and common myna for nesting 
purposes. Many of the Indian buildings* were merely of the hustl type, 
though a fair number of them were of brick or stone. The cracking 
plaster of many of these buildings must afford good cover for innumer- 
able insects, as well as rats, mice, snakes and lizards. 

Predominant among the trees were banyan (Ficm hengalensis), 
mango {Mangifem indica) and coconut palms (Cocos niicifera), with 
a few tamarinds' (Tamanndii^ md2ca). Faw?a; Bullocks, water- 
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buffaloes and goats predommated, with a few horses and many pie- 
dogs. Jackals^ (Canis aureus), striped squirrel {Scmrus palmi^um), 
common grey mongoose {Merpestes mango] all numerous. Flying 
foxes (Pier opus' edwardsii) were very numerous from July to November, 
Other bats (not identified) were plentiful. Frogs very numerous during 
the rainy season. Snakes (various) fairly plentiful. Insects: legion. 

Bally, Calcutta. Lower Bengal. Inland portion of Delta 
area. Moist Tropical Forest Region. Altitude approx. 20 tt. 
A.S.L, Period of survey: ii December 1:944 to 16 April 1945. 

A fairly large Indian village among which was mixed a service 
camp. The whole neighbourhood, which is really an outer suburb of 
Calcutta, was sprinkled with jute mills and small factories. The built*' 
.up area covered the best part of half a square mile. Many of the 
buildings, both Indian and service, were of the husU kind (mtud or 
bamboo wattle, with thatch, corrugated iron or felt roofs, and mud 
or concrete floors) and the rest were mostly of more permax^nt con- 
struction ; all the service buildings were fairly large. Probably 90% 
of the surface of this area was taken up with compounds, and it was 
all well-wooded with various kinds of trees among whic^ neem 
(Melia azadirachta)^ banyan, coconut palm and palmyra palm (Borassus 
flahelliformis) predominated. There was no real core to the area, 
which was liberally sprinkled with tanks; the buildings were sp^ed 
out fairly evenly in density over the whole of the built-up area. The 
roads were poor, the majority unmetalled and rather dusty,. In one 
corner of the area, adjoining the Hooghly, was a large Hindu temple 
set in extensive well-wooded grounds, to which crowds of people 
thronged at every Hindu festival. Almost adjoining it was a small 
factory which periodically emitted a good deal of black smoke and 
noxious fumes. I lived in this area and had fairly frequent, though 
usually short opportunities for bird-watching. 

Fauna : oxen, water buffaloes, dogs, cats and poultry were plentiful. 
Mongoose and striped squirrel, both fairly plentiful. A few flying 
foxes seen, and other bats (not identified) fairly numerous. On the 
whole, the variety of birds seen here was small and disappointing. 
Weather: cold season, up to almost the beginning of the South-west 
monsoon. 

4. A m b a 1 a, Punjab. Upland area of Indo-Gangetic Plain. Dry 
Tropical Forest Region. Altitude about 900 ft. A.S.L, 
Period of survey ; 6 July to i August, 1942, 

The cantonment comprises the military camp and a fairly large 
residential area. The camp itself is fairly open, most of the buildings 
being large and arranged in series some distance apart with open 
grass land between them. The trees bordering the roads, which were 
all macadam, included neem and sisham {Dalhergia sissoo), with a 
few peepal (Fkm religiosa), eucalyptus {Eucalyptus sp.), and babool 
(Acacia arahica). 

The residential part consists of well -planned roads, with many 
large bungalows set well apart, each in its own compound, which usually 
seemed to be allowed to run fairly wild without becoming overgrown. 
Most of the trees there were large and mature; nearly all were in 
leaf and some in flower.. A considerable variety of species was repre- 
sented, whose names* I did not know. Fauna : many oxen, water 
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buffaioj goats, horses and striped squirreh : : A fair n umber of snakes 
reported, though I saw none myself, IFeat/rer: temperature 8o® to 
ioo“F. A good deal of heavy rain which caused severe temporary 
Hooding. I had a good deal of opportunity for bird watching. 

5. New Delhi, Punjab. Indo-Gangetic Plain, Dry Tropical 

Forest Region. Altitude approximately 718 ft.; A. S> L. Period 
of survey: 15 August to 30 December, 1942, 

New Delhi is no doubt so well-known as tO' make a full description 
of it as an ecological type unnecessary, but I give below a short note 
on it for the sake of completeness. 

New Delhi is built to a great extent on the open garden city design, 
whth well laid-out metalled roads, with large Roundabouts^ at the 
junctions planted with trees and flowering shrubs. The bungalows 
and houses :are large, with big compounds (very few of which are 
formally laid out). The whole area is well-wooded with mature trees 
of many kinds and shade trees are planted along all the roads. The 
traflfic at the time of this short survey was not heavy and consisted 
chiefly of horse-drawn tongas and bullock-carts (with a consequent 
abundance of manure), and a good proportion of motor vehicles. 

The open spaces are really almost large enough to merit being 
treated as a separate habitat, but for the sake of completeness I have 
included them in this record. Kingsway, leading up to the vast 
buildings of the Secretariat, runs through a large area of open grass- 
land, with two parallel rows of mature trees and a series of large 
artificial rectangular ponds or tanks on either side; most of these tanks 
w?ere empty or almost so during the survey period. The Lady 
Willingdon Park, covering probably nearly 100 acres, is' a fairly typical 
urban park, with sandy-gravel paths, grass kept in check by hand 
scything, and a good sprinkling of trees, mostly in straggiing clumps 
and of the light-leaved kind; babool are plentiful. A few fairly large 
clumps of bushes with some long, rough grass of the pampas type. 
The Lodi tombs are here, consisting of 4-5 large, mosque-like build- 
ings of more or less open construction, with plenty of holes and cracks. 

Fauna : Striped squirrel and mongoose plentiful, and a few jackals. 
Weather: end of monsoon and first half of the cold season. I had 
plenty of opportunities of bird watching. 

6. K a r a c h i, Sind. , Indo-Gangetic Plain (Punjab, Sind and 

Rajputana portion). Salt Steppes and Semi-Desert Region. 
Altitude: sea level, or negligible.. Period of survey: 14 Sep- 
tember to 2 October, 1943. 

The cantonment is of the usual type with a lay-out rather similar 
to an English garden city. Large houses, bungalows, hotels, clubs, 
etc., all in fairly large compounds. Roads usually metalled, broad, 
and bordered with shade trees. A fair amount of traffic, comprising 
both motor vehicles and slow-moving camel-carts, etc. Fairly well- 
wooded with various kinds- of trees, . of which I particularly 
noticed tamarind and babool. The whole area was fairly dusty with 
sand and so on blown in from the surrounding desert. 

The list of birds for here is merely a list of those I happened to 
see, as I did not have very many opportunities for bird-watching. It 
is certainly nothing like a complete list of all species to be found in 
Karachi. ■■ 
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Incidenge of Species 

The following symbols have been used: — 

= identified beyond doubt, 
t = probable, but not certain identification. 

§ = species definitely identified, but sub-species uncertain. 

The scientific names are chiefly those given in the Fauna of British 
India — ^Birds (2nd Edition). 


Species 


Jungle Crow 
{Cofvus macrorhynchos) 

House Crow 
{Corvm sPlendens) 

Tree Pie 

{Dendrodiia vagabunda) 

Grey Tit 
{Parus major) ^ 

Jungle Babbler 

[Turdoides somervillei {terricolor)\ 
Common Babbler 
[Argya caudaia) 

Large Grey Babbler 
{Argya malcohni) 

Abbott’s Babbler 
{Malacocinda sepiaria abbotti) 
Common lora 
{Aegiihina iiphia) 

R^vented Bulbul 
{MolpasUs cafet) 

Wbitfccbeeked Bulbul 
{Mol pastes leucogenys) 

Red whiskered Bulbul 
{Otocompsa jocosa) 

Northern Indian Stonechat 
{Saxicola capraia) 

Brown Rock Chat 
{Corcomela fusca) 

Brownbacked Indian Robin 
{Saxicoloides fulicata) 

Magpie Robin 
{Copsychus sattlaris) 

Redbreasted Plycatcber 
(Muscicapa parva) 

Verdi ter Flycatcher 
{ Eumyias thalassina) 

Parrdise Flycatcher 
{Tchitrea paradist) 

Whitebrowed Fantail Flycatcher 
(Rhipidura aureola) 

Brown Shrike 
{ Lanins crisiatm) 

Ashy Swallow-Shrike 
{Artamus fuscus) 
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Species 
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Black Drongo 


Ht 

* 


* 
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( Dicrurm macrocerms) 

Tailor Bird 






' 1* ' 


{Orthotomm sutorius) 

Crowned Willow (Yellow- browed) Warbler 




t 


t 


{ Phylloscopus hmnii) 

Indian Oriole 



• 





(Oriolus <3. kundod) 

Black headed Oriole 



# ' 





( Oriolus xanihomm) 








Rosy Pastor 
{Pastor roseus) 

Greyheaded Myna 




* 



« 

{Stumia malabarica) 

Blackheaded (Brahminy) Myna 

... 

* 




♦ 


{ Temenuchus pagodarum) 

Common Myna 



♦ 

tn 



* 

{Acridotheres tri&iis) 

Pied Myna 



* 

» 




{Siurnopastor contra) 

Indian House Sparrow 


* 




* 

* 

(Passer domesticus) 

Dusky Crag Martin 






■ 4* 


(Riparia concolor) 

Wiretailed Swallow 








(Hirundo smithii filiiera) 

Striated Swallow 
(Hirundo daurica) 

Indian White Wagtail 

... 

* 




* 


[Motacilla alba (dukhunensis)’\ 

Masked Wagtail 








[Motacilla alba (personata)^ 

Large Pied Wagtail 






* 


(Motacilla niaderaspatensis) 

Whitefaced Wagtail 




t 




(Motacilla leucopsis) 

Indian Tree Pipit 
(Anthus hodgsoni) 

White-eye 

... 

* 






(Zosterops palpebrosa) 

Purple Sunbird 

... 

* 




* 

« 

(Cinnyris asiatica) 

Purple-rumped Sunbird 



* 





(Cinnyris zeylmnca) 

Tickell’s Flowerpecker 



* 





(Dicaeum erythrorhynchum) 

Little Scaly bellied Green Woodpecker 
(Picus vittaius) 

Yellowfronted Pied (Mahratta) Woodpecker 

... 


* 

* 

1 

.! , 




(Dryobates mahrattensis) 

Golden backed Woodpecker 

... 



* 




(Brachypterms bengalensis') 

TickelPs Golden backed Woodpecker 



♦ 





(Chrysocola pies guttacrisiaius) 

Green Barbet - 



* 





(Megalaima zeylonicus) 





1 

1 % 
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Blue-tliroated Barbet 
( Megala ima asiatica) 

Coppersmitli 

(Megalama haemacephalay 
Indian Cnckoo 
(Cuculus micropierus) 

Common Hawk Cuckoo 
(Hierococcyx m'rius) 

Pied Crested Cuckoo 
(Clamalorj accdlms) 

Indian Koel 

( Eudynamjs scolopaceus) 

Common Crow-Pheasant 
(Ceniropus sinensis) 

Lesser Crow-Pheasant 
(Ceniropus bengalensii) 

Large Indian Parakeet 
(PsiUamla eupatria) 

Koseringed Parakeet 
( Psittacula krameri) 

Roller 

(Coracias bengaknsis) 

Common Green Bee-eater 
(Merops orienialis) 

Pied Kingfisher 
(Ceryle rudis) 

Common Indian Kingfisher 
(Alcedo atihis) < 

Brownheaded Storkbilled Kingfisher 
(Ramphalcyon capensis) 

Whitebreasted Kingfisher 
(Halcyon smyrnemis) 

Hoopoe 
(Upupa epops) 

Indian House Swift 
(Micropus af finis) 

Palm Swift 

(Cypsiurus baiassiensis) 

Indian Longtailed (Horsfield’s) Nightjar 
(CaPrimulgus macrourm) 

Barn Owl 
(Tyto alba) 

Collared Scops Owl 
(Oius bakkamoena) 

Indian Scops Owl 
(Olus sum a) 

Spotted Owlet 
(Athene brama) ' 

Jungle Owlet 
( G laucidkim radiafu m ) 

King Vulture 
(Sarcogyps catvus) 

Longbilled Vulture 
( Gyps indicus) 

Whitebacked Vulture 
(Pseudogyps bengalensis) 


Ambala 


Species 


Whi te Scavenger Vul ture . . . i 

(Neophron perenoptem^ 

Crested Serpent jSagle 


" 

* 


* 

* 


(SpUomis cheeki) 

Brahminy Kite ‘ 



* 




{Halimiurindm) 

' Pariah Kite ' ' " ' 


* 

* 

* 

4s 


[Milvus migrms (goimda)‘\ 

Shikra ■ ■ '' " 


% 





(Astur badius) 

Blue Rock Pigeon ... i 


* 




4s 

(Columba livia) 

Rufous 'i urtle ©ove * • ... 


* 


■j/j ■ 

'• ; '■ 


(Sireptopelia orientalh) 

Spotted Dove 

♦ 

* 

* 


t 


(Sireptopelia chine nsis) 

Little Brown Dove 





4s 


(Sireptopelia senegalensis) 

Indian Ring Dove 




* 

4: 


(Sireptopelia decaoclo) 

Red Turtle Dove 


■ \ * I 


, . 



(Oempopelia iranquebaried) 

Grey Partridge .4. 

(Francolinus. pondiceriantis) 

; Mdian Stone Curlew 


• ' 

:: 




, (Burhinus'oedicnemus) 

' ’Red wattled Lapwing' 

' " '1 






[LobivanelliiS indicus) 

.-i 





' at 


(Anhinga melanogasier) 

Cattle Rgret ■, \ ... | 

4 

* 





(Bubulcus ibis) 

Ihdian- Fond Heron ... 



i 




(Ardeola grayi) • 





M ' ; 

1 



trif" 
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MUGIL POECILUS DAY, SAME AS 
MUGIL TROSCHELI BLEEKER 


BY 

T. V. R. PiLLAY 

LCJ. (India) Research Felloe of the National Institute of 
Sciences of India 

(From the Laboratories* of the Zoological Sui-vey of India, Calcutta) 


Introduction 

Day (1865 a) described for the first time, from Cochin, the spotted 
Grey Mullet, Mugil poecdus. Though Day (1889) has given . Bombay 
and Western Coast of India as the habitat of the species, there are 
not many records of its occurrence in this area, It has since been 
recorded from Bombay waters by Spence & Prater (1931).^ ' I had 
opportunities of collecting specimens referrable' to this species from 
its type locality, viz. Cochin and also from the backwaters of Ennoire, 
near Madras, and the study of these specimens showed their close 
similarity with M, troscheli Blkr. A single specimen- of M. poecilus 
in the collections of the Bombay Natural History Society was also 
obtained and examined in detail. These studies revealed some interest- 
ing facts about the identity of M. poecilus. 


Distinguishing Characters of Mugil poecilus Day 


A comparison of Day’s (1865 a) original description of M. poecilus 
with Bleeker’s (i%8) description of M. troscheli shows that Day distin- 
guished this species from M. troscheli only by the presence of deep 
central black spots on its body. He laid considerable stress on the 
diagnostic importance of the black spots and mentioned that 'each 
scale on the body and the base of the fins in the adult fish’ has 'a gland 
in its centre of a deep black colour’. He also pointed out that 'in 
the young fish these glands are not so apparent ; and until they reach 
about three inches the black central spots on the scales do not com- 
mence to show themselves ; but still each scale is marked by a central 
cavity of a rounded shape, but very irregular in size.* As regards the 
adipose eyelids he stated that it 'covers* a little more than one-third 
of the eye on either side in the adult fish. In the young the anterior 
curtain is much broader .than the posterior one’. 
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Day (1865 ??) in his work: ‘The Fishes of Malabar' described 
another species of Grey Mullet, Miigil cunnamh 00 (Day, 

1878) considered the same as M. poecilm, but without black spots, 
having instead brownish stripes along each row of scales. He was of 
the opinion that this is the adult form, but he also mentioned that in 
some of his specimens two-thirds grown, a very few black spots are 
apparent. 

A comparison of the descriptions of M. poecilus and M, troscheli 
in Day’s later work (1889) shows that he distinguished them by the 
following characters: — 


M. troscheli 

M. poecilm 

\ ^ ■ 

I' ■ ' ' ' 

C. 15 

C. 14 

Pyloric caeca 4 

Pyloric caeca 5 

No adipose eyelids. 

Moderately broad posterior 
adipose and a narrow anterior 
one. 

Eye situated one diameter from 

Eye situated f diameter from 

end of snout. 

end of snout. 

First and second dorsals 

First and second dorsals 

commence above 9th and i8th ! 

commence above loth and 20th 

scales of LI. respectively. 

scales of LI. respectively. 

Caudal lunate. 

Caudal emarginate. 

Dark spots not present on 

Dark spots present on scales. 

scales. 



Reference to the descriptions of NL fro scheli given by Weber & de 
Beaufort (1922), Oshima (1922), Whitehouse (1922), Peter Deva- 
sundaram (1951) and Chan dy (1951) shows that the only diagnostic 
characters of importance are, the size of the adipose eyelids which 
according to Weber & de Beaufort are only ‘rudimentary developed’, the 
commencement of the first dorsal below the nth or 12th lateral line scale 
in M. troscheli instead of below the loth lateral line scale as in 
M. poecilus, and the presence of dark spots on the scales of M. poecilus. 
Reference to the figures of M. poecilus m Day's ‘Fishes of Malabar’ 
1865, PL IX and ‘Fishes of India’ 1878, PL lxxv, Fi^^^ would 
show' that the adipose eyelids are not well developed and are only 
vestigial. In the specimens examined by me the number of pyloric 
caecae have been found to be the same in both the species, viz. five. 
Thus it will be seen that the only characters that could be considered 
helpful in distinguishing M. poecilus in the des- 

criptions are: the presence of black spots on the scales and the relative 
position of the fitst dorsal ^ 


mo 
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Morphometric and Biometric Comparison of 
M. poecilus AND M. troscheU 

In the present study twelve specimens of M. troscheli collected from 
Ennore (Madras State) and five specimens referrable to M. poecilus 
collected from Cochin and one specimen in the collections of the Bombay 
Natural History Society, from Bombay, were examined in detail. 
Table I presents the range of morphometric characters of the samples. 
The characters considered to be of diagnostic importance were bio- 
metrically analysed following the method recommended by Simpson and 
Roe (1939) for small samples, to ascertain whether the individuar 
diftercnccs were statistically significant. The results are presented in 
I able II, and it is evident from the P values that the differences between 
the samples are not statistically significant. 


Table I 

Range of morphometric characters of M. troscheli and M. poecilus 


Character 


M* troscheli 


T otal length / Standard length 
Total I^ngth/Head length " 

Total length/Height of body 
Standard length/ Head length 
Standard length /Height of body 
Standard length/Distance of Dl to the tip 
of snout 

Standardlength/Distanceof Dl to the tip 
of snout 

Length of head/Diameter of eye !!’. 

Post-orbital distance/Diameter of eye 
Inter* orbital distance/Diameter of eye 
Proportion of anal before the origin of 02 
Width of anal base/Height of anal 
Diameter of eye/Total width of adipose 
eyelids ^ 

Length of head/Height of Dl 
Length of Head/ Length of chin space 
Length of Head /Length of pectoral fin 
Mandibular angle 

Ungth of chin space /Width of chin space!* 
Height of Dl/ Height of D 2 
Humber of Lateral line scales 
LI. scale below Dl 
LL scale below D2 

LI, scale above Pectoral fin T 

Li. scale above anal fin t 
Ll. scale above ventral fin . 

Ltr. scales 

Length of caudal pedunde/ Least height 6i 
caudal peduncle r.. . * * 


1*2~~P3 

4-7-^5*3 

4'9-5*3 

3*7-~4-4 

I •9-2*2 

1*8— 1 '9 
3*3— 4-3 
1-8— 2-0 
1*5— 2-0 

i— I 

2*9— 6*3 
1*5— 1'8 
1*3— 1-7 
1*3 — ^1*7 
120 

1^6— 8-5 
1-0-1-2 
30—33 
10—12 
20—23 
6—8 
18---2I ’ 
't 5-6 • 
10-21 

1-0— 1*3 


M. poecilus 


1*2— 1-3 
■^;8— 5*0 
S-0 

4*1— 4*2 
3*9 — '4*0 

2-0— 2*1 

1*9 

4*0— 4*3 
20 

] ‘5—1 '8 

' w 

I — i 

2*7— 5*0 
1,5— 1*6 
1-7— 1*9 
1*3-1-S 
120 

6 * 0 — 7-5 
X‘0 

30—31 

10—11 

20—21 

7—8 

18 

^ ^ 5 — 6 , 
.10 
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Table II 


Biometric comparison of M. troscheli and M. poecilus 


Character 

. 

Mean 

Standard 

deviation 

Standard 

error 

t 

P. 

I 

II 

I 

11 

I 

11 



Diameter of eye/Width of 









adipose ... 

4*163 

3*850 

T162 

1*628 

0*411 

M51 

0'294 

>.0*10 

LI. 

31-667 

i 

30*550 

0*883 

0*707 

0-266 

0*500 

1-315 

>.0*10 

LI. below D 1 

10-917 

10-500 

0-520 

0-707 i 

■| 

0-157 1 

0*500 

0-541 

>-0-10 

LI. below D 2 

21*818 

20-SC0 

0-874 

0*707 

0*276 

0*500 

0-423 

S’-O-IO 

LI. above- anal 

19* 3 78 

19-000 

0-888 

1 000 ' 

0-258 

0-70S 

0-718 

>0-10 


A'f'/d?.— Nos. I and II above refer to 3/. troscheli and M, poecilus respectively. 


The Identity of the Dark Spots on Miigil poecilus 

From the comparison of the moi-phometry of M,. troscheli and M. 
poecilus it emerges that the only significant difference between the two 
species is the presence of dark spots on the scales of the latter- But 
Day {1865 h) himself has mentioned that all adults of , the , species do 
not have the dark spots. Though in the figure of M. poecilus given Iri 
his ‘Fishes of Malabar’ (1865 h, Plate ix) it is shown to have the 
black spot regularly . pn every scale, in the ‘Fishes of India’ (1S78, 
Plate Lxxy, Fig. 4), these spots are not shown to be very regular 
in disposition. The specimens examined by me, both from my own 
collections and the collections of the Bombay Natural History Society, 
had thein absolutely irregular, scattered over the. body. The spots 
could easily be removed and on their removal, prominent depressions 
could be seen in their original places, varying from minute spots 
to fairly large ones of about 3 mm. diameter. A careful examination 
of the removed bodies, which were more or* less hemispherical, revealed 
that they were actually groups of certain unicellular algae, growing 
in rather close apposition on the fish scales, giving the superficial 
appearance of dark spots. An attempt was made to determine the 
algae, but it was soon realised that it is necessary' to culture them and 
study them in their living condition also for their identification. This 
work has not been possible for w^ant of suitable fresh material. 

Of the three types of algal associations with animals, observed 
in Indian waters (Biswas, 1936), the present one appears to be of the 
first type, viz., simple association of algae growing on animal body 
which forms, a suitable substratum. 


^ Obviously, as is clear from the evidence presented above, M. poecilus 
i§. .the name Day gave to- young specimens of M.TwcIieH most of which 
had ,tlie algal association. - His statement (Day, 1865 a) that though 



1 ' ' 
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M poeciius is ‘by no means rare at times, in some years they almost 
absent themselves"; indicates that Probably Ais^algalassocmUonoc^ 
only during certain seasons of the year. His observation (Day, 186^ h) 
that the dark spots are generally seen only | 

specimens suggests that large-sized specimens of M. troschch arc com- 
prtivdj frffftom algal associations. The largest spcc.mon ».,h 
these dark spots, I have examined, was 17.1 cm m total length. In 
this connection it may be added that such algal grovw s lecn 

observed on certain other species of mullets also rom oci' ■ 

Synonymy 

As M. poeciltis Dav (Figs, i & 2 ) has now proved to be synonymous 
With M. troscheli Blkr. (Fig. 3), the synonymy of the latter species will 
be as follows: — 

M, troscheli Blkr. 

Mugil troschelii Bleeker, Nat, Tijd^char, Ned: IniL xvi, P* ^77 

Gunther, Cat. Brit. Mus,, iii> i86i, p. 448 Day, Fish. Bnt. Induir 
2, 1889, p. 355. 

MiigU troschelii (Sic) Day, Fish. India, 1878, p. 358. 

Mugil iroscheli Bleeker, Act. Soc. Sck Indo-^Neerl, vni, i860, p. 80, 
Lisa troschelii Kendall & Goldsborough, Mem. Mus. Comp. Zool. 
Harv. Coll, xxvi, No. 7, 1911, p. 256. Whitehouse, Madr. Fish. 
Bull., XV, 1922, p. 89. 

Lisa troscheliy Jordan & Evermann, Proc, L'.S. Nat. Mus.^ xxv, 
1903? P- 332. 

Jordan & Seale, Bull, U.S, Bur, Fish,, xxvi, 1906, p. ii. 

Jordan & Richardson, Bull U.S, Bur, Fish,y xxvii, 1908, p. 244. 
Smith 8z Seale, Pfoc. Biol Soc, Wash,y xix, p. 76. 

- Seale & Bean, Proc, U.S, Nat, Mus,, xxxiii, 1907, p. 240. 

■ Jordan & Richardson, Mem. Carneg. Mus,, iv, No. 4, 1909, p. 176- 
. Jordan & Starks, Proc. U.S. Nat. Mus., xxxn, 1912, p. 494, Ann. 
Carneg. Mus,, xi, Nos. 3 and 4, 1917, p. 439. 

'■ Oshima,. Ann. Carneg, Mus,, xii, 1919, Nos., 2 and 4, p. 274; Ann, 
. Carneg, Mus. y xiii, 1922, Nos. 3 and 4, p. 256. 

Mugil poecilus Day, Proc. Zool Soc. Lond., 1865, p. 33 ; Fish, Malabar, 
1865, P‘ Fish. Indiaj 1878, p. 351. 

Mugil poecilus Day, Fish. Brit. India, 11, 1889, p. 345. 

Mugil cunnamhoo Day, Fish. Malabar, 1865, p. 141, 


Summary 

^ A close comparison of the descriptions of M. iroscheli Blkr. and 
M‘. poecihiis Day contained in relevant literature shows that 
very few. differences, except for the occurrence of black spots on the 
scales of the latter^ have been noticed. The morphometry of specimens 
examined is presented.^ A biometric comparison of characters of 
impoftanc failed to show any significant differences Thus 
!t-wasTo.uhd that the. occurrence of black spots is the only character 
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of importance to justify the recognition of M. poecUus Day. These 
spots were found to be only growths of unicellular algae. In view of 
this M. poecihis .Da.y,hsLs to be considered as a synonym of M. troscheli 
■Blkr, 
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THE BIONOMICS OF-TrABANlD LARVAE (DIPTERx^)'^ 


Nawab H. Khan, m,sc. (Alig.), pIi.d. (Massachusetts), f.r.e.s. 
Department of Zoology , Muslim University, Migarh 

(With two plates) , 

Tabanids constitute one of the most important groups of insects, from 
the agricultural as well as the medical point of view. They not only 
suck the blood of man and livestock and reduce their working hours, 
but also transmit serious disease pathogens ^mong man and his domesti- 
cated animals. With the exception of mosquitoes, they are undoubtedly 
the most important of all the blood-sucking insects. But in spite 
of all their importance very little has been accomplished so far, with 
respect to their bionomics. 

. 'The present paper deals, with the various methods which have been 
employed for collecting and rearing the tabanid larvae together with 
some original observations. The author has described the movements 
of tabanid larvae' in the soil and has observed the effects of' various 
ecological factors on their population. 

' The larvae of Tabanidae are characterised by eleven body, segments, 
in addition to head and siphon* The small retractile head is provided 
with strong mouth hooks, which are adapted for piercing and extracting 
the contents of their prey. The cylindrical body tapering at both ends 
has a shiny transparent striated integument through which the principal 
body viscera are usually visible. The siphon bearing the opening of 
the respiratory system at the end of the anal segment is capable, of 
retraction and extension. The general coloration is variable. It .may 
be white, white tinged with green or pink, greenish gray, brownish 
yellow, or chlorophyll green. 

The larvae are either saprophagous or carnivorous or both. They 
are very efficient in penetrating the soil, and their great power of 
crawling through small and narrow spaces is very noticeable. They 
exhibit strong negative phototropism. 

Ecologically the larvae inhabit hydrophytic, mesophytic or lotic 
areas. Though some species having well-developed tracheal trunks 
can float on water, a great majority of them burrow in the soil or 
mud soon after hatching. The feeding period lasts from the time of 
hatching until the ^ approach of winter , During winter the larvae 
cease feeding and hibernate. With the oncoming of spring, they again 
renew feeding and after a time pupation may result. The feeding 


f I submitted m January, 1951, at the University 
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time is variable, different with different species and even within the 
same species, ‘ " .... 

G o l 1 e c t i o n : Various methods have been used by different 
workers for the collection of tabanid larvae; Collection is often 
difficult, either because of their wide and varied distribution or because 
the larvae are not abundant in the locality under investigation. This, 
however, becomes comparatively easy w:ith experience.. Marchand 
(1917) advocated his ‘sieve method* in which a lump of mud from a 
suitable locality is taken into a sieve and gently shaken in water. 
The soil is thus washed out and the larvae exposed, Cameron (1926) 
and Philip (192S) used a hand fork and horticultural weeder respectively. 
The method consisted in turning over the soil and thereby exposing 
the larvae. A group of workers including. Stammer (1924), ..Logothetis 
and Sehwardt (1948),' and Tashiro and Schwardt {1949), have recom'; 
mended the transportation of mud from infested areas and recovering 
the larvae in the laboratory by drying. v . 

The present work was started with the sieve method and at first 
a spade was used for digging. Digging with a spade was soon 
discarded in favour of a hand trowel. This made the work easier and* 
gave as good or better results. The procedure consisted in cutting the 
vegetation from the selected areas, each area being one square foot, 
digging a few inches (4"6) deep, and placing the soil in a sieve. The 
sieve was then gently shaken in water to wash' off the mud. During 
this shaking the big larvae were easily detected and picked up with, 
a forceps. They were placed in suitable tin containers and brought 
back to the laboratory. Often the larvae were tangled in the roots* 
of the plants. The method is quite satisfactory for collection if a small 
number of larvae are desired and the collector is quite sure of their 
distribution, but has its greatest drawback in being time consuming. 

Another method consisted in the use of pyrethrum-kerosene emulsion 
called ‘New Jersey mosquito larviclde* pn the lines suggested by Bailey 
(j.949), who used it as a means of his mass collection and population- 
survey of tabanid larvae. Bailey diluted the concentrate seven to eight* 
times with water and after cleaning away surface vegetation applied 
two gallons of the mixture to five square yards. The larvicide used 
by ' the author contained 65% of active, ingredients composed of 
petroleum distillate, sodium lauryl sulfate, thiodiphenyl amine . and 
pyrethrins. The vegetation was cleared with a hand sickle and the 
emulsion, diluted from one to eight to one to twelve, was applied to 
square foot areas at the rate of one gallon to four or five square feet. 

Within two to five minutes a number of - organisms, including the 
tabanid larvae, came to the surface. ’ Ten areas were observed at a time 
and the larvae collected with a forceps as they appeared. The retreating 
of the larvae from the mud was produced by the py rethrum. Such 
larvae were paralysed after their appearance on the surface. 

The ease and effectiveness of the above method for collecting the 
larvae in making population surveys suggested its use for collection 
of larvae for rearing purposes. The larvae as they appeared were ’ 
immediately transferred to untreated mud, brought back to the 




Number dead after 
25 hours 


Numbe' survived 
ten days 


Percentage 

survival 


Number of larvae 


40 (treated) 

10 (Untreated) 


oince 42.5. per cent ot the treated larvae appeared normal after ten 
days this seems to be a satisfactory method of collecting larger larvae for 
reanng studies During the test the smaller larvae were more 
susceptible to the insecticide. Adults of Tabanus quinquevitattus ^d 
T. hneola were reared from the larvae thus collected 
. The larvicide was used successfully with dilution of i -.14. At a 
dilution of 1:19 only one larva was collected in 20 sq. ft. , but as 
stronger concentrations were not used to determine if the larvae were 
missed due to greater dilutions of the insecticide, any precise statement 
regarding the inefficiency of the dilution cannot be ma<k. 

° ® j ‘ ^ ° 1 = Except for occasional references 

vi ^ r ^ occurrence a few inches deep in the soil 

very little IS known regarding the movements of tabanid hrvae Sec-al 
(1936) states that Ckrysops larvae occur about two inches deeo in fhe 
soil near the edge of any permanent pond in New Y?rk /£ S A ) 

aifrf surveys to determine the prevalence 

a £h o“fTto1 of mud 

showlii pfeirl r ^ separately in collection funnels 

tainTnVwate? 1 con- 

taining water, below the funnel openings. Two 60-watt bulbs were 

fixed inside each funnel for dn/inir tlif> 'tu , 

ss&s? “ - 

(Table t). ^ were, present below the mfd collected 

Table 2 

OccuaRBKCB 0^ TABAKin Urvae wixh aiiFaRBNCB lo Dhpxh 

No. of areas No. of larvae in No nf 

«PParl-i-,5 inches ' 


Average larvae found 
area ^ ^ 
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The above findings have certain limitations. The depth at which 
the larvae occur would vary with different species*, abundance of food 
in the habitat, and weather conditions. All species would probably 
move^^ winter when the upper layers become frozen, 

as the larvae ‘cannot survive in frozen soli, at least if it is moist.’ 
(Stone, 1930). The behaviour of different species was significant. While 
most species were present within, 1-1.5 inches depth, T. atratus always 
occurred below that depth. As for food, no generalization . can be 
made. It seems that if the species is saprophytic, the food within 
the above limits would be abundant, but if predaceous it might have 
to move downwards, due to lack of sufficient food within the above 
limits. 

The distribution of tabanid larvae at varying distances from- the 
edge of the water bodies varies according to the species. Logthetis and 
Schwardt (1948) found numerous larvae of TC vis cans (co stalky 
pastures and meadows, while Gerry (1948) reports the presence of 
94% of the larvae of T. nigrovitattus ^ a very abundant species within 
200 feet of the upland. The writer sampled soil for larvae at varying 
distances in the field by the use of pyrethrum-piperonyl butoxide 
emulsion and ‘New Jersey mosquito larvicide’ after the manner des- 
cribed above. The results obtained are presented in Table 3, 

Table 3 

Population of Tabanid Larvae at varying Distances from Water 

ALONG A Brook 


Distances from 
water-edge in feet 

No. of areas 
tried 

No. of larvae 
found 

Average number of 
larvae per square foot 

0-1 

100 

75 

y • ■ ~ 

1 0*75 

1-2 

20 

4 

0-20 

2-3 

10 

■ .... 5 

! .. ‘0*50: 

3-8 

■ 50^ , .. , j 

■ 0 .,- ■ 


8-50 

100 

0 

O-o 


No larvae were found beyond three feet of the edge. One 

most probable reason for this absence beyond three feet was the low 
moisture content of soil in distant areas. This was further substantiated 
by the fact that even the larvae found within three feet of the water edge 
were present in areas presenting moisture contents very close to that in 
areas within one foot of the water. 

To determine the influence of moisture on larval movements to a 
depth of 2 to 3 inches, soil was placed in a by 30^*^ terrarium in the 
laboratory. Varied moisture conditions were maintained by supplying 
sufficient water to wet the soil at one end. Leaves bearing the egg 
masses of C. callidct and T. atratiis were fixed in the terrarium so that 
the newly hatched larvae dropped on the mud. About twenty well- 
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developed larvae were also placed in the container. Housefly maggots 
were supplied as food. 

Observations were made after 4 months when it w^as found that only 
18 larvae survived in the container, and this included 15 welMeveloped 
larvae and 3 small laboratory hatched ones. Thus, 3 out of some 
3,000 to 4,000 newly hatched larvae of C. callida and 2 \ atmtus survived 
this period. There may be various reasons for the loss of the great 
majority of small larvae during the experiment. At the start, nearly 
the whole terrarium was -saturated, or very nearly so^ and this per- 
mitted larval movements all through the container. Later, as the 
moisture conditions became diiferentiated, the larvae moved tow^ard 
the more favourable and moist portion until the low moisture content, 
of the drier part inhibited any further migration. It is very likely 
that the smaller larvae in the dry portion could not withstand lack of 
moisture and died. Also the smaller larvae served as food for the bigger 
ones. (This predatory habit was demonstrated while ■ recovering the 
larvae, as a large Tahanus larva was observed to attack and feed on 
a smaller Chrysops one.) What proportion of the young larvae succum- 
bed to parasitism, or to other causes is unknown. 

Table 4 


Final Population of Tabanid Larvae in Terrarium 
AFTER 4 Months 


Areas 

Temperature 

Percentage 

saturation 

No. of larvae 

Range 

Average 

of soil 1 

collected 

i 

20-5 -23X 

21‘S‘>C 

91-3 

I . 

13 

2 

20 '5-23^0 ■ 

21-7''C 

81‘S 

2 

3 

20 5— 23®C 

22*0°C 

63'8 

3 


The results showed the effect of varying moisture content of the 
soil on the abundance of the larvae. This further confirms the above 
findings that tabanid larvae generally prefer a high moisture content 
of the soil. The presence of three well-developed larvae in the drier 
portion of the terrarium is self-explanatory, as well-developed tabanid 
larvae^ can survive for months under unfavourable, environmental 
conditions. , ^ . • , . . 

L.ffect of ecological factors on P.opulntiont 
The effect of ecological factors on tabanid larvae presents an interesting 
and puzzling problem, as little, h^s. been accomplished by previous 
workers,’’ /'■’ f . 

Undoabtedly biotic physical, Actors' Influence the prevalence 
larvae its the soil. ' Cannibalism * as well as predatism is common 
among;’ <many Species and/reduce the initiaf population considerably. 
The la^ae are generally -predaceous, feeding' on earttivyorms, available 
asset 'larvae, the like. "‘Several vvbrfeerS hive als6 reported the 


FJSURE Z - EFFECT ©F SOIL TEMPERATURE 
AND SATURATION ON LARVAL POPULATION 
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•saprophytic , habits of larvae; especially,., those belongmg ,to the 

genus Chry sops (Segal, 1936). Several workers have pointed out 
that the young larvae have difficulty in locating food under laboratory 
conditions and suggest placing the larvae directly on food. This 
suggests that organic matter may serve as food in their normal habitat. 
This view has been further substantiated during the rearing of 
larvacj by the high mortality which occurred shortly after hatching, 
which it, was first believed to be due to unsuitable physical conditions, 
hater bigger larvae also died, in spite of exposing them to different 
temperatures and huinidities, imitating the natural conditions closely. 
It seems likely that while many species are saprophytic in the earlier 
Instars, they acquire predaceous habits as they mature. The writer 
while digging the bigger larvae at different places in the field, observed 
that the larval population along the edges of water was much greater 
than away from them. It cannot be definitely stated that this distri- 
bution was entirley in accordance with the food distribution, for it 
may have been more a result of temperature and moisture conditions 
of the soil, or an equal effect of both biotic and physical factors. 

Parasites and predators on the larvae may also greatly influence 
their abundance, MacCreary (1940) and other workers have found 
tabanid larvae infested with certain nematodes.; Philip (1931) has 
recorded Phoro stoma sp. parasitising the larvae of T. trimaculatus , 

Moisture has a greater influence on local distribution than tem- 
perature. The difference between the temperature of the soil near and 
away from the water edge was not so marked as the moisture contents 
of the two locations. However, certain areas away from water, and 
being equally moist to those near the water edge, were devoid of 
larvae. This is due to the fact that in most cases the females do not 
lay their eggs in areas away from water, and the larvae do not leave 
their favourable environment near the water edge. 

A preliminary effort was made to find the correlation between larval 
infestation, soil temperature, and saturation. In the light of ‘Funnel 
tests’ discussed above, it was ascertained that most of the larvae 
occur between I and 1 1 inches in the soil and hence during the present 
experiments, the temperature and moisture at such depths was 
considered. The soil temperature was determined by inserting a thermo- 
meter in a small hole in the soil made previously by a peg. The percentage 
of saturation of the soil was determined by drying the samples in an 
oven with a temperature of about 100° C. The various samples 
•completely dried within 48 to 72 hours. The saturation point of the 
soil was determined by placing the collected mud on a slanting glass 
plate and letting all the excess water drip off. After the water ceased 
to flow off, the soil was regarded as saturated. 

Areas presenting different temperature and moisture contents and 
containing larvae were selected for test purposes. The grass over 
the selected areas was cut with a sickle and the soil temperature 
determined in the manner described above. After taking the soil 
samples for moisture determination, population counts were made with 
the use of insecticide formulations. 

It appears that both temperature and moisture of the soil have 
important bearings on the. distribution of the larval population during 
the summer. The preferred zone lies between 20.5°C and 24.5^0; 
and 87% saturation to a supersaturation of 118% (Fig. 2). The 
4 
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moisture, however, seems' -to have a .greater:' effect^ for Jb ■^the.^^s 
temperature limits the population was greater in the above saturation 
belt than either above or below it. However, the population was 
not entirely limited to the above zone. A favourable zone extended 
from above 20-26.5 "C. and 52% saturation to a supersaturatjon of 
164%. 

Rearing: Rearing of tabanids in laboratory is difficult. Mine 
(1906) used jelly glasses covered with perforated lids for rearing the 
larvae separately. Minute aquatic invertebrates, mainly crustaceans, 
were provided as food. Cameron (1926) substituted small wide mouth 
bottles of 3|-ounce capacity and provided muscid larvae, coleopterous 
larvae, earthworms, molluscs and ox meat as food. 

Patton and Cragg (1913), realizing the limitations of the above 
methods for mass rearing, advocated collective rearing of tabanid larvae 
in young stages in trays containing moist sand or mud with some 
growing vegetation in it. Neave (1915) has also favoured collective 
rearing of tabanids. 

Marchand (19x7) states that the preceding methods have the 
disadvantage of keeping the larvae in sand or mud and completely out 
of sight. The larvae have to be washed out of the mud for obser- 
vations and this not only takes considerable time and disturbs the 
larvae, but is also liable to injure them. He kept the larvae of a 
number of species in test tubes, containing a rolled sheath of filter 
paper and water to a depth of about an inch to keep the filter paper moist. 
The larvae were prevented from escaping by a cheesecloth cover fixed 
with a rubber band. Marchand recommended this method for general 
use, especially when close observations were desired. 

Isaac (1924) regards Marchand ’s device unnatural and unsatis- 
factory for young larvae,. He employed tilted cages containing moist 
sand to provide moisture gradient in the form of small beakers for 
younger, and glass jars for older larvae. Stammer (1924) reared larvae 
in covered glass dishes containing sand and moss. Philip (1928) com- 
bining the various techniques of the preceding workers used with 
success small homeopathic vials containing short strips of tough paper 
towelling and covered with cheesecloth by means of a rubber band. 

Schwardt (1931) used the earlier methods for rearing larvae, 
separately in half -pint jelly glasses fitted with perforated lids of tin and 
containing an inch of sand. Later in 1948, Logothetis and Schwardt suc- 
cessfully reared tabanids in large shallow pans having mud freed from all 
arthropod life and slightly elevated at one end to provide a moisture 
gradient. 

To sum up, none of the above procedures is entirely satisfactory 
for the rearing of tabanid larvae. The writer started rearing larvae 
separately in tin cans containing mud. Housefly maggots were supplied 
as food. As most of the newly hatched larvae seemed unable to find 
their food, they were placed on the food by means of a brush. Because 
of the rusting of the tin cans small plastic cages 1" by 1" were used 
instead. These cages were very handy and convenient to use.' A 
single larva was placed in each cage containing some mud and food. 
The cages were cleaned frequently by adding a little water and shaking 
gently. During this process the larvae along with moulted skins, 
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food particles, and Other wastes, came to the surface from where the 
waste materials were easily removed. 

The plastic cages were convenient to use, but the results were no 
better than those of the previous workers. Four species — Tahanus 
Lineola Fahr.y T, melanocerus Wied., T, reinwardUi Wied.\ and T. 
quinquevitattus Wied. — ^have been reared from field larvae to adults* 
Two specimens of T. lineola were reared under laboratory conditions 
from eggs* laid by caged females* The total period of development 
was 240 and 244 days respectively. A larva collected on September 
I, pupated on January 3 ; a period of 125 days. 

Six larvae of melanocerus were collected from Fort River 
(Amherst, Mass.). They were found in the river bed and were collected 
by straining the mud through a sieve kept against the river flow. Each 
of the larvae was placed separately in covered petri dishes containing 
damp mud, tilted to provide a gradient of moisture. Three of these 
larvae pupated after 66 , 67 and 79 days in the laboratory, 

A great majority of the larvae of T. reinwardtiiy collected in the 
field died after 6 to 9 months in the laboratory. Two such larvae, 
however, pupated after 263 and 296 days in the laboratory. 

Only a single larva of T. quinquevitattus collected in( the field could 
be successfully reared in the laboratory. This larva collected on April 
19, pupated after one month under laboratory conditions. 

A great number of egg masses of Chrysops callida were collected 
from the field and larvae hatched from them were kept in small plastic 
cages. An overwhelming majority of young larvae died within a week 
of hatching, and only 12 were reared to third instar. One of these 
larvae survived through 3rd instar and died after moulting for the 
third time. All the larvae observed immediately after hatching had 
either moulted or were in the process' of moulting. In other words the 
duration of the first instar was less than an hour. The durations of 
the second and the third instars varied between 47-72 days, and 3 to 80 
days respectively. 

In spite of imitating natural conditions by placing the larvae on food 
with a brush, no success could be achieved. It seems likely that the 
larvae of this species are saprophagous and the lack of sufficient 
organic matter in the habitat resulted in the high mortality. The 
possibility of injuring the larvae was practically negligible in the 
light of precautions taken. 


Summary and Conclusions 


The present paper records the successful use of ‘New Jersey 
mosquito larvicide* for collecting the larvae in making population 
surveys, and for rearing purposes. Most of the tabanid larvae were 
observed within i to i| inches of the soil surface during the summer 
months. One species T, atratus, however, always occurred below this 
depth. The distribution of these larvae depends on season food con- 
ditions, and the species involved. No larvae were found beyond three 
feet of the edge of the water. 

A preliminary investigation regarding the occurrence of tabanid 
larvae with respect to ecological factors showed a preferred zone 
between 20. 5 “C. and 24.5°C. and 87% saturation to a supersaturation 
of 1 18 per cent. Other factors liable to effect population include food 
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abundance, parasites, predators, and the cannibalistic habits of many 
..species, ^ ^ ■ .■ ^ . 

No great success was obtained in rearing attempts. Four species — 
T. lineola, T. quinquevitattus , T, malanocerus, and T. reinwardtii— 
were reared under laboratory conditions, from larvae to adult stage. 
Newly hatched larvae of C. callida from egg masses collected in the 
field were not reared beyond the third instar, except in one case when 
the larva lived up to the fourth instar. 
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A NATURALIST IN ' THE , NORTH-WEST HIMALAYA 


M. A. Wynter-Blyth 

PART' III" - ^ 

I. In Pursuit of the Abominable Snowman 
{With a plate) 

{Continued from p, 572 0/ FoZ. 50) 

Ali that can be said in favour of the road from Pathankot to- 
Srinagar is that it is less exhausting than that from Pathankot to 
Manali in Kulu. Between them they must comprise two of the worst 
motor journeys in the world. The road to Kashmir, however, is far 
less beautiful than that to Kulu, and, in these days when it is the 
source of supply to the army in Kashmir, it is the more dangerous. 
It was because we had been violently forced into a ditch by an army 
lorry approaching from the opposite direction some distance short 
of Kudh (where we stayed the night) that disaster was laid up for us 
the following day. 

Consequently, seven miles beyond the Chenab crossing at Ramban, 
unpleasing noises proceeded from the engine of our car and we came 
to a stop with a shattered gear box. Two obliging lorries took us and 
our belongings the nine miles to the rest house at Banihal where we 
soon learnt that it is a foolishness to break down in Kashmir on a 
Saturday, for the Kashmiri takes his long week-end seriously. 
Therefore it was not until forty-eight hours later that Kashmir Govern- 
ment Transport, from whom we had hired the car, deigned to rescue 
us. They then sent a Landrover driven by the fastest driver in Kashmir. 
He must have been a very good driver indeed otherwise we should 
never have survived that whirlwind ride up to the Banihal Pass (for 
it is only those that have made the journey who can realise how 
terrifying road can be). So it was not until late that afternoon 
that we emerged on the Srinagar side of the Banihal Tunnel to enter 
Kashmir proper. Once more we had chosen the wrong day. All was 
enveloped in thick mist, and rain was falling heavily. The road 
ran between high banks of snow and I was exceedingly uncomfortable 
in the back of the vehicle where I had been placed on top of the 
luggage with rainwater trickling down my neck (the family occupying the 
front seats). No sight was to be obtained of the world famous view 
of the valley, bounded on one side by the snowy peaks of the Great 
Himalayan ; Range, and on the other by those of the Pir Panjal (the 
mountains over which we were at that moment passing). Occasionally 
through gaps in the mist far below us could be seen glimpses of 
flooded paddy fields, murky and uninviting. The impression was 
more that of an approach by air to one of the most unpleasing parts 
of China than of a descent into the Blessed Yale of Kashmir. 
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However, our misfortunes were now at an end» On arrival in 
Srinagar my future movements were taken in hand by Colonel Ghulam 
Kadir, Director-General of Tourism, to whom I had an introduction, 
and before I was really conscious of what was happening 1 had been 
despatched on a shooting expedition to the Wadhwan Valley in Upper 
Kishtwar. The fact that I had his blessing made all the difference, 
not only to the arrangements made for the expedition, but also to my 
reception everywhere I went, for his popularity, and his reputation 
-as a sportsman, are not confined to the ricefields of the Kashmir 
Valley. 

We arrived at Achchabal, at the eastern end of the Kashmir Valley, 
on the afternoon of May 7 and settled for the night in the dak 
bungalow, a gloomy building pleasantly placed within a grove of 
ancient chenar trees, melodious with golden orioles and running water. 

Achchabal is famous for its* unkempt old Mughal garden and for 
the waterfall that provides its fountains with water. The garden 
is rustic and possesses* that charm which all the old Mughal gardens 
of Kashmir possess. There is, too, leading from it, a trout hatchery, 
but this, being much like other trout hatcheries, is perhaps best 
avoided as it gives full scope for the Kashmiri genius of extracting 
baksheesh from the visitor. 

To my mind, though others may disagree, the remarkable thing 
about the garden is not the waterfall, nor the fountains, nor the 
hatchery, nor the flowers, but the warning notice at the entry gate. 
Here is displayed a long list of activities prohibited within the garden 
and its precincts . . . the pitching of tents, the making of tea, bathing 
in the fountains, the entry of dogs (always, of course,* excepting 
pariahs, which have free licence to wander in and out as they please), 
.all of which prohibitions are typed in small print, much faded 
by the weather; but finally, in the boldest of capitals, which have, 
somehow or other, survived the wind and the rain, is the stern warning 
that DRINKING IN THE GARDEN IS STRICTLY FORBIDDEN. Although the 
list of prohibitions is long, it omits so many more undesirable activities 
that might well take place within the garden. 

* * -jt * * 

I was the first person to go on a long shooting trip in Kashmir 

since partition in 1947. 

At the start the party consisted of twelve, including myself and the 
three ponies and two mules. 

Firstly, was Ahmed Lone, shikari. He was* of unassuming manner 
and quiet and gentlemanly demeanour, but of an untiring persistence 
... an artist at his job and the descendant of a long line of shikaris. 
Both in his case and in that of Abdullah Bhatt, whom I employed 
in Gulmarg, I was the first to give them anything more than the 
most transitory of daily employment for the last five years. 

What is* to happen in the future to these shikaris whose remark- 
able skill is the result of generations of experience? If there is no 
employment for them they and their sons must put their hands to 
other tasks, and the old craft will be no more. 

In appearance Ahmed Lone, umbrella in hand, and my shotgun 
slung over one shoulder, lacked only the parrot to make him an exact 
replica of Robinson Crusoe, as portrayed in the books of my childhood. 
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The cook, Ahmed Bhatt, was a singular old character. Aged at 
least seventy years, he could walk the hills and mountain passes with 
the best. After the longest trek he turned out a good meal in the 
very shortest time— everything, I think, having been half cooked the 
night before and carried with him, for nothing else can explain the 
speed with which he produced meals at the end of a march.. He again 
was an artist at his job, and, unlike so many cooks, he was always 
cheerful and a great favourite with the rest of the party. 

The third member was the ‘tiffin coolie’, a truly undignified title that 
does scant justice to Akbar Rattur. He belonged to a different 
generation and to different times, a very different type from the other 
two. He himself was a good shikari, but his job was to keep a close 
eye oa myself and my wants, and generally to keep me out of trouble. 
Ail this he did most successfully, and controlled my exchequer as 
well, so that what I paid out in tips was a mere third of what it would 
have been had I done it myself. If ever I want a trusty companion 
for a particularly nefarious poaching trip, I shall choose Akbar Rattur. 

In addition there were three muleteers, one of whom, a sort of 
supervisor, left us once we were across the Margan Pass, He was, 

I think, a senior member of the firm from whom we had hired the 
mules, who had come with us to see that all was going well because 
we were travelling under the auspices of Colonel Ghulam Kadir. The 
head muleteer was the best muleteer that I have yet come across, but 
at the same time he was of the most sulky and disagreeable appearance 
imaginable. This disagreeable side of his nature was reserved, for- 
tunately, for outsiders; but heaven help those who fell foul of his 
tongue ! 

For the mules and ponies I have nothing but praise. On the 
Margan Pass they surmounted difficulties that I should have thought 
were impossible. 

We set out from Achchabal very early the following morning. Since 
the previous day I had developed a streaming cold and was feeling 
very far from well, so that I did not appreciate the pleasant walk over 
hill and dale, through forest and cultivation, that divides Achchabal 
from the Naubug valley. After twelve miles I felt so unwell that I 
gave orders for the pitching of camp, but this was* not necessary as 
we were only one mile from Shutru tourist hut, close to Naubug 
village. It was in this little rest house that I spent the next forty- 
eight hours in considerable discomfort with a sharp attack of ’flu. 

After luncheon on the third day I felt strong enough to continue 
the seven miles to Xilhwan at the head of the Naubug valley, though 
on a pony, not on my own feet. 

Like all hill ponies engaged at random the saddle was most un- 
comfortable and the beast itself refused to travel at more than two miles 
an hour; that was until a little through Naubug village it remembered 
that it was directly below its home, situated up the mountain to the 
left. With a sudden violent convulsive movement, so skilfully per- 
formed that it bespoke much practice, it shed bit, bridle, reins and 
everything connected therewith, and careered up the hillside at speed, 
still bearing myself with no means of controlling it. Presence of 
mind, in spite of my weak state of health, did not desert me and 
I managed to leap (or fall) off the animal before it had gathered any 
great momentum.. The pony haying been caught with some difficulty, 



j , . 




;P|; 


n|( I 

f''if I 



396 JOURNAL, BOMBAY NATURAL HIST. SOCIETY, Vol. SI 

I insisted on its being led for the rest of the way up the very stony 

valley. , 

Late in the afternoon, after the longest seven miles I can remember, 
I arrived, sore and tired, at Lilhwan tourist hut, where the valley 
narrows and begins to slope steeply up to the Margan Pass, situated 
to the left of the broad snowy mountain that bars the head of the 
valley. . ■ ' ‘ 

The following morning we set out before dawn (a frightfiil hour) 
so as to catch the snow on the pass in a still frozen state. On this 
occasion I rode a tranquil but even smaller and more uncomfortable 
pony. For two miles the way led through the forest, where the only 
signs of spring were the waxy pink blossoms of a thick shrubby 
growth of Viburnum foetens — the specific name of which refers to the 
unpleasant smell of the crushed leaves— and, when we emerged from 
the forest onto the meadowland at the foot of thCi pass, a carpet of the 
early yellow stars of Gage a lutea (Star of Bethlel^em). F rom here the 
stony track zig-zags up the steep craggy hillside to the left of the 
nala at the top of which is the pass (12,000'). Most of the hillside 
is above the treeline and the predominant plant is juniper (Junipems 
recurva)^ a close-growing shrub that, from a distance, looks much like 
heather. Later on, no doubt, there are many flowers, but at this 
season the higher altitudes have not emerged from the grip of winter. 

As we were climbing, the report of my shotgun was heard from 
away to the left where Ahmed Lone was scrambling about in the pursuit 
of snowcock {Tetraogallus himalayensis) locally called ranichnkor^ 
for this neighbourhood has a name for it. He fired at one^ but missed, 
nor did I see the bird as it escaped. My introduction to it had to 
wait for a month until I was climbing Apharwath behind Gulmarg. 
Here at 12,000' we flushed one that was probably nesting. She flew 
rapidly downwards at an oblique angle, shrilling loudly, a very large 
brownish white bird with noticeably white wing tips. 

It was not until late October this year (1952) at Manali that I saw 
the skin of a snowcock. The text-books describe its plumage as of mixed 
grey, white, chestnut and black, but the main theme of the skin I saw 
was white, striated with minute patterns of brown. Perhaps, like the 
ptarmigan and willow grouse it puts on a pale winter plumage, re- 
serving its best and finest dress for the spring? This skin came from 
Lahoul, and the man who had shot it said that it was one of a group 
or covey of about fifteen. They were very averse to taking to the 
wing and waddled away uphill for all the world like turkeys.- 

At about 11,500' the track bore away to the right at a more gentle 
slope towards the top of the nala and up to the pass. Here had to 
be crossed tongues of hard snow sloping steeply across the path, 
extremely difficult obstacles for our transport. Just below the pass 
it was necessary to climb up one of these steep snow slopes and this 
proved more than the animals could manage whilst loaded. The baggage 
therefore had to be manhandled and the ponies and mules left to 
flounder as best they could to the top of the slope, sometimes slipping 
and often breaking through the frozen surface, so that at any moment 
I expected them to injure a leg or to slide down to destruction below. 

However, they overcame this difficulty with neither hurt to them- 
selves nor to my belongings. Later I was to find out that they could 
surmount harder obstacles than this. 
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SooJi we stood on tine pass^ in the bitterly cold wind, to look back 
at the magnificent view of the Pit Panjal range stretching along the 
SW. side of the Kashmir Valley towards Baramulla, Ahead were 
snowfields gently sloping downwards between snow covered fells. 
There were four miles of this snow before us. 

It was not, however, until we had left the snowfield and were 
descending very steeply into the Wadhwan Valley that the real trouble 
for our transport began. Here, whenever we crossed ovet^ to the north 
side of a ridge — such a side being away from the direct rays of the 
sun and therefore wet and forested — thick, steep and melting snow 
(as it was now the warmest time of the day) presented conditions of 
the greatest difficulty for our unfortunate animals, for they broke deep 
into the soft snow at almost every step and frequently slipped and 
cast their loads. 

I had dismissed my pony at the head of the pass and had walked 
the rest of the way, with the result that I arrived at Wadhwan (or, 
as it is more correctly called, Uriwan) forest bungalow in a state of 
considerable exhaustion. Here on the verandah we waited, chilled 
and shivering, whilst the chowkidar was found to open the building 
for us. He, seeing how tired I was, massaged my legs for me, for 
which kindly action I was grateful. 

An early visitor was the local police constable whose duty it was 
to report the arrival of strangers. This was not an arduous task as, 
according td the bungalow book, the last stranger had stayed here over 
five years- ago. He, however, was much more interested in having his 
photograph taken (which was promised for the next morning when the 
sun should be shining), and in getting some medicine for his small son, 
who, it appeared, had pneumonia. In spite of gloomy warnings from- 
Akbar Rattur that I should undoubtedly be held responsible if the 
child died, I handed over a few Cibazol tablets with the most conser- 
vative of instructions. 

I found the people of the valley a friendly lot. In appearance they 
are a tall race of hawk-nosed Muslims, much in appearance like what 
I imagine the inhabitants of the NW. Frontier to be. 

Close outside the Uriwan rest house is a sign board pointing to 
THE KUTH PLANTATION. In my ignorance I imagined this to be perhaps 
some experimental conifer plantation, the name of which has possibly 
been coined from a neighbouring village. It was not until, as coin- 
cidence would have it, I met the D.F.O. of the Jamwala Division of 
the Gir Forest in Saurashtra, an ex-forest officer of the Kashmir 
service, that I learnt that it was a plantation of the plant kuth, or 
^ Saussurea lappa, of the Gompositae, a State monopoly of Kashmir, 

which country used to produce almost the entire supply that comes 
from this part of Asia. 

To summarise what Coventry says of this plant in Wild Flowers 
of Kashmir:— ' 

The kuth plant is tall robust perennial with a large radical 
leaved and stout flowering . stem bearing at its summit a cluster of 
I several rounded sessile very dark blue-purple or almost black flowers. 

It flowers in August and September and grows between 9,000^ and 
I 12,000^ mainly in moist shady situations in the Jhelum and Chenab 

f Valleys, in the Zanskar Tract of the Indus Valley, at Gulmarg and 

I . Sonamarg, and in the Kishenganga Valley and in Kishtwar, often 
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.as undergrowth in birch forests. Outside Kashmir it is hardly found 
at alL 

*It is the root that is of value, and this is cut into lengths of 
about three inches, and is dried and exported, mainly to China and 
Japan. The smaller irregular bits are ground into powder and used 
for the manufacture of incense .sticks, while the longer more regular 
pieces are cut into slices for burning in lamps at shrines, or are 
used for medicinal purposes and putting into baths. Old Sanskrit 
books give kuth as a cure for almost all the evils that the flesh is 
heir to. . 

‘Private export of any part of this plant from Kashmir is strictly 
prohibited, but much used to be smuggled out by way of Chamba, 
Hazara and Kulu.’ 

In November of this year I saw bags of kuth being brought in to 
Manali bazaar from the direction of the Rohtang Pass. On enquiry 
I was told that this had been grown in LahouL Some time between 
the two wars a large quantity of kuth seed was smuggled out of 
Kashmir and planted in Lahoul where the plant has thriven ever 
since, to the great profit of the Lahouli as it was fetching a very 
high price, until the outbreak of the war in the east spoilt the market. 
-Since then the export to China and Japan has been difficult and the 
price has fallen. 

Kuth used to grow wild in the Kulu Hills but owing to the great 
demand for the root it has been almost exterminated. 

****■» 

The Wardhwan Valley is of grim and rather desolate appearance. 
Its very steep but evenly sloping sides and more gently sloping bed 
show it to bei of glacial origin. As usual, the southern side is forested, 
though not very thickly, with the silver fir {Abies pindrow)^ the blue 
pine {Finns excelsa)^ and a scattering of plane trees {Acer species) : but 
the northern side is bare and rises steeply to snowy mountains of 
about 13,000' and 14,000,' which present a surprisingly regular wall 
without any notable peaks at all. 

This valley might well be named the Valley of Avalanches for in 
the winter these sweep down each gulley, and often down parts of the 
wooded hillsides as well, so that it appears that few places in the 
valley are really safe from the danger. Indeed, the situation of its 
few villages seems entirely to be decided by this factor. 

When we set off up the valley on the morning of May 12th we 
had to cross the old unmelted snow left by several avalanches, and 
found it to be littered with shattered tree trunks, smaller branches 
and wooden debris crushed to matchwood, whilst churned up into 
the old snow was an infinity of pine needles. What greatly surprised 
me was the long distance that the avalanches had run over the 
relatively gentle slopes of the valley bed beyond the steeps and 
gulleys whence they had come. After seeing this I can better realise 
how an avalanche may utterly overwhelm a village or indeed a 

I ^ phenomenon which I could not understand, 
u j these areas, each of an acre or two in extent, avalanches 
had broken many trees clean in two at about fifteen feet or more 
from the ground, the lower parts of the trees being stripped of their 
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.brandies but .left;'atandingj : .while the upper ^portions had been •: carried 
clean away (see plate). Normally in the track of avalanches the 
whole tree had been uprooted: and swept away.. V 

The morning of the twelfth was gloriously fine as we walked up 
the valley. The very earliest of butterflies were about:— painted 
ladies {Fanes^o cardtti)j tortoiseshells (F, cashmmensis), large cabbage 
whites (Piem hrassicae), dark clouded yellow {Colias edusina),. 

^ and common blue Apollos (Parnassius 

T^ Kashmir skylark (A tedn gttZgwIa) was in full song, 
and all around there were fine views of the snowy mountains. 

Five miles from Uriwan, where a large naia debouches from the 
mountains, we passed through a village, whose people told us that 
they had khabar of three red bears. They were very anxious for us 
to camp there and to go after them (for any form oi shikar is oi the 
greatest interest to almost all Indian peasants, except perhaps to certain 
castes in Kathiawar and Gujarat who are so averse to taking life that 
they will not even kill the locusts that are destroying their crops), but 
Ahmed Lone would have none of this, as he was bent on going to a 
favourite nala of his further up the valley. At the next village there 
was khabar of two bears, so that it seemed as if these animals, not 
having been shot for some years, were now far from rare, and that 
our chances of getting one were quite good. 

At about ten miles from Uriwan we crossed the river by a crude 
wooden bridge (three large tree trunks with earth between) and made 
up through the squalid village of Gumur (Gumbri?)^ into Gumur naJa. 
Two miles further on, where the river runs through a sort of gorge, 
we pitched camp on a small flat piece of ground in a grove of gaunt 
and leafless plane trees. 

After tea we set out up the nala to see if there was any game 
about. This nala is typical of side nalas found in the high Himalayas. 
Its bed— if we may so term the steeply sloping lower part that is 
littered with boulders and debris brought down from above by the 
action of the weather and by the avalanches which torment it even 
more than they do the main valley— slopes up on the north-western 
side to magnificent crags and pinnacles, to which here and there 
hang almost inaccessible little or meadows (the feeding grounds, 

as I was shortly to learn, of the red bear). The SGUth-eastern side, 
as is usual, being more protected from the sun’s rays, is heavily 
forested and so less denuded by nature’s action and of a more gentle 
slope. Down the nala, here and there still spanned by snow bridges, 
runs the river through a steep-sided gulley. 

As the north-western side of the nala faces the mid-day sun, spring 
was there more advanced, and the ground was carpeted with a pro- 
fusion of Star of Bethlehem, purple fumitory {Corydalis ruataefolia?)^ 
wild carrot {Chaerophyllum villosum) Rnd Thalspi alpestre^ s. small 
white flower something like an underdeveloped candytuft, of no parti- 
cular beauty in itself but attractive when massed as it was here. There 
was also an occasional lilac PnmwZa. denticulata^ and on grassy slopes 
facing the sun, that lovely dark blue gentian (G. carinata)^ later on 


! 



. siame Gumur can be found on no map, nor had anyone in Srinagar heard 
of It. I use it because it is the name the villagers themselvea nse. 
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very common throughout Kashmir at this altitude (9,000'-! i,ooo').. 
Near the camp were fritillaries {Fritillana roylei) in bud, and one 
solitary waxy pink blossom of the curious Podophyllum emodi, an 
extremely abundant forest plant at Gulmarg, 

The air was full of musical chak ! chak ! of yellow-billed 
choughs [Pyrrhocorax gmcidus), always common in such places, and 
a flock of snow pigeons {Columba leuconota) circled quickly around 
before settling. Although the latter birds are magnificently skilful in 
flight, as anyone who has seen one chased by a hawk or a falcon will 
realise, they are easy to shoot, for when in a flock they are not timid and 
fly bunched close together. After one shot the flock will generally 
swing round once again within easy range before making off. They 
are only tolerably good eating, better than the blue rock, but not 
to compare with the common green pigeon of the plains. 

Further on, some way up the northern hillside, we saw a hangul 
or Kashmir Stag (the local barasingha, Cervus hanglu), the first I had 
ever seen. 

Having climbed to perhaps 11,000', I felt that honour was satisfied 
for the day (in view of my recent ill-health and lack of training) and 
called a halt, whilst Ahmed Lone and the local shikari whom he had 
collected from Gumur climbed higher to try to spot a bear. As Akbar 
Rattur and I waited, he pointed out to me a marmot (Marmota 
candata?) eighty yards away. All I could see was* a piece of old 
wood, but, as when next I looked that piece of wood had disappeared, 
I assumed he was right. As in Kulu, the ground from which 
the snow had recently receded was criss-crossed with the old winter 
tunnels of a vole — ^perhaps in this case those of Hypercarius wynei. 

The following day dawned with leaden skies and the mutter of 
distant thunder, the most ominous of morning sounds in ^ the north- 
west Himalaya. Ahmed Lone had set out very early in his search 
for bear, and a rendezvous had been fixed with him three miles 
further up the valley. While we climbed up the nala the weather 
steadily became more threatening as the rumble of thunder drew nearer. 
Just before we reached our meeting place the storm broke and snow 
began to fall very heavily. We lit a fire to keep ourselves warm, and,, 
after shivering over it for an hour, Ahmed Lone arrived with the news- 
that the new snow had made the hillside unsafe. He had seen a 
muskdeer but no bear. 

And so we returned to camp, where for the sake of warmth I 
went to bed to read the autobiography of one of the best-{cnown of popular 
authors. One character in this work intrigued me — ^the serang of 
a vessel plying between India and England, a Jain from the Punjab 
named Hassan, who, during an epidemic of smallpox on board, recited 
verses of the Ramayana over the bodies of his unfortunate (Muslim?) 
shipmates as he consigned them to the deep ! After this it was not 
surprising to learn that the table stewards on the vessel were 
Parsees. 

When I became bored with reading I watched the bird life of the 
riverside from my -tent. The storm kept most of them at home. 
However, three of my oldest Himalayan favourites seemed quite cheer- 
fully to ignore the weather— the brown dipper {Cinclus pallasi)^ and 
the plumbeous and whitecapped redstarts {Rhyacornis fuliginosus and 
Chaimarrhornis leucocephalus)^ who all made their cheerful sallies up 
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and down the rocks in and around the water with 

their tails bobbing up and down. There was also a pair of redfianked 
bush robins (IantMa c3/nnwra) who had taken possession of the hollow 
root of an old tree close to my tent, but they were more affected by 
the weather. Indeed they kept at home unless someone approached 
very close to them. Otherwise, apart from the occasional cheerful 
musical screech of a whistling thrush {Myiophoneus caeruleus) and .the 
intermittent grating cries of nutcr Sick^rs (Nucifraga caryocatactes), 
there were little other signs of bird life except the visits of a pair of 
wet and bedraggled jungle crows (Cor-yiis macrorhynchos). 

Snow continued to fall throughout the day without cessation and 
the night was bitterly cold. To keep myself warm I retired to rest 
wearing socks, two pairs of trousers, vest, shirt, pullover, sports-coat 
■and scarf, though I shed the last article of wear as soon as I had 
warmed up. Around myself I wrapped a IsLTgc retsai^ and over that 
placed two blankets and a very thick and heavy Austrian overcoat. 
I was sleeping on the ground on a rush chattai which is warmer 
than a camp bed as the cold cannot strike in from below. In spite 
of blood made thin by Rajkot summers (and autumns), the result, 
though cumbrous and heavy, was cosy, and I slept well. 

Snow was still falling the following dawn and there had been a 
sharp frost. Nevertheless, I was not to be left in peace on this cold 
morning for at about 8.00 a.m. Ahmed Lone arrived to say that he 
spotted a bear. had been out scanning the mountainsides with 
my binoculars since first light. And there, from a mile beyond the 
camp, we could see, rooting about in the snow on a little hanging 
meadow high above us on the mountain, a small brown speck. Its 
position horrified me, for the only way of approach was up a terri- 
fying nala on the right, behind and then over a precipitous spur, 
and down onto the animal from above by way of a knife-edged rocky 
ridge covered with snow, and probably ice. It was to my mind 
obviously a mountaineering feat that would fully have tested a Smythe 
or a Shipton. Happily at that moment the weather put the venture 
out of the question and it was decided to wait until it should clear; 
and so back to camp, leaving Ahmed Lone with the binoculars to 
watch the animal. I must confess I put up my ardent prayers for 
continued bad weather. 

Both this morning, and the previous one, I had donned grass 
shoes, which, together with leathern socks for use with nailed chaplis, 
were two essentials which the worthy Mahommed Baba, the outfitter 
of our expedition, had insisted upon. 

For grass shoes I have nothing but opprobrium. This evil inven- 
tion, which I was expected to wear over a thick felt sock with a 
large separate big toe, between which and the next toe passes the 
main securing thong of the grass shoe (in function much like the 
corner stone of an arch), is supposed to have the virtue of neither 
slipping on grassy hillsides nor on snow. This is a fiction. It may 
be argued that it is worn by the locals, but the reason for this is 
obvious, as it is the cheapest possible form of footwear, and it is most 
indicative that they take them off and go barefooted whenever parti- 
cularly difficult country is to be crossed. For the resL if the ground 
is muddy, or if the snow is wet, the unfortunate wearer will begin, 
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.od continue throughout the day with xold wet feet. Away with 

them ! Heavy nailed havrS'eat virtues, for they are the 

Leather f firstly that they are not 

most comfortable between the chapU and the heel of 

used m snow for that b P -raalkine- on stilts, secondly that 

the sock anf the resul ts ratha hke walk^ 

the ground is aot muddy, r— walkinsr on a hard surface, for 

thirdly that they are ^not_ used for wall^^g^^^^ 

the constant tap^ap-tappmg ^ _ painful blisters imaginable. 

and the chapK causes the large j and^ 

In short they are boots or shoes, 

ground, better P ^gather improved and as the bear was 

At about 4.00 p. . flraup-htv little meadow there was talk 

1 “„rSin 1 " .S this «a. 

of our making a saj p ^ ^ descended and snow again began 

£“fu S?^Wh£^k«pSg\is afternoon vigil Ahmed Lone had 

“xhTSd'SJ rse“a„ ftre ftro f ^ »o„ 

thunte id frL. the eondltions ftt.r be«g varied rv.th had and 

‘‘ik SirfirnMi' the iSh'eitoioJrfTongh for the indefatigable 
Ahmed Lone to resume his watch on the mountainside. At 5.00 p.m. 
the news was brought that he had seen a bear le^e the mountain 
and descend into the nala bed a mile and a half from the camp. 

Wat^v gTeamf of sunshine illuminated the high crags and precipices 
on the nm-thern side of the nala, and from them every now and then 
fell small avalanches of new snow. Little clouds and patches of 
mist hung to the hillsides below the peaks. As the wind had dropped 
Se waf a snowy silence in the valley only broken by the sound 
S Jhe avalanches, the muffled roar of the river m its gorge and the 

occasional cry of a chough. , ^ * 

As we topped the steep rise above the camp we disturbed a group of 
six barasingha four hundred yards away, which, like the bear, had 
left the moLtain for the shelter of the valley. They made off back 
up the mountain as soon as they saw us. _ 

Ahmed Lone joined us. He had seen the bear come down into the 
labyrinth of large rocks half a mile ahead. It was among these huge 
boulders that we had to seek him out. As there was every prospect 
of having a close shot when we found the bear, I took the 12-DOre and 
gave Ahmed Lone the rifie. I felt this would be the best arrange- 
ment as I still became easily out of breath with exertion and would 
probably aim very poorly with the heavier weapon. 

For some ten to fifteen minutes we threaded our way amongst the 
boulders, peering stealthily round corners with the greatest care, with- 
out finding the bear or seeing any trace of his pug marks. At last 
we decided to climb onto the heaped up snow of an old avalanche 
which led down through the rocky wilderness from a gulley above us. 

Looking back from the height we soon attained we could still 
see no sign of the bear, so we continued towards the apex of the 
avalanche snow. 
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There, on the other side of it, going in the same direction as we 
were, but at a slight angle towards us, was the bear, peacefully plodding 
along through the snow. Although I had never seen a red bear before 
(except in Regent’s Park) I seemed to recognise this old gentleman 
at once, for what immediately struck me was his remarkable resem- 
blance to Father Bear (of the Three Bears) in the fairy story of my 
childhood. 

The surprise of meeting this old acquaintance, added to the fact 
that Akbar Rattur was directly in between him and myself, made 
me slow in shooting. Perhaps also the fact that one does not lightly 
attempt to murder an old friend delayed me somewhat. However, 
the thought that Ahmed Lone would hardly understand this viewpoint 
made me puli a belated trigger. At this time the bear was perhaps 
fifty yards away and, probably owing to the above considerations, 
my aim was not good, so that, although I hit him, the only immediate 
effect was to speed him more rapidly on his way up to the safety 
of the mountain. I did not fire the second barrel as that contained L.G., 
and, as the range by that time had naturally increased, I felt that 
this would be nothing more than an unkind irritation, the gentleman^s 
posterior now being almost the only possible target. 

In the meantime there had been profound silence from Ahmed 
Lone on my right. To begin with this was understandable for I had 
been the first person to see the bear, the rest of the party having 
been concentrating their attention over their right shoulders onto the 
rocky wilderness below them. However, silence continued whilst I 
reloaded my right barrel with ball and fired an ineffectual parting shot, 
and it was not until the bear was well away that I heard the report of my 
rifle. This shot was a miss, and I learnt afterwards that Ahmed Lone who, 
was justifiably annoyed at what had happened, had already had two 
misfires (from a newly opened tin container of cartridges). 

My next recollection was of him running across the snow to a 
low rock where he lay down to take careful aim at the animal which 
was now one hundred and fifty yards away, already moving more 
slowly but still probably capable of getting onto the hillside and 
giving us a long, arduous and very possibly unsuccessful chase. A 
magnificent shot, taking all things into consideration, hit the centre 
of the only target possible to pass through the entire length of the 
bear so that the bullet came to rest in the skin of his chest. No longer 
able to climb, he turned to the right across the avalanche and after 
a few steps collapsed. My old friend was* dead. 

Skinning took place on the spot in the bitter cold of a snowstorm, 
for the weather had once again worsened. At 6.30, one hour later, 
we made our way back to camp, satisfied but half frozen. 

As we returned I inspected the tracks of the bear. It was easy 
to understand how these, after the weather has had its way with 
them, can be claimed as those made by that fiction of the gullible, 
the Abominable Snowman [Homonivalis jahulosus)^ for they are placed, 
both hind- and fore-feet, to give the impression of some portly, large- 
footed old gentleman walking through the snow. They were, neverthe- 
less, very different from those I had seen the year before on the Hamta 
Pass. I am inclined to think that the latter were made by a black 
bear, for made by a bear they undoubtedly were. 
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The recent theory that certain footprints, far above the snow»line, 
of ‘biped plantigrades* (i.e. Abominable Snowmen and Snowwomen) 
are made by some species of langur seems to me the summit of futility. 
I have seen the Himalayan langur (Semnopitheciis entellus) up to a 
height of 10,000^ but can see no reason for any of the species taking 
a long excursion above the treeline away from their food supplies, 

■ and above all doing so on their hindlegs! No, it is easier to believe 
in Snowmen than in these mountaineering monkeys. 

As I was still far from well, and as the weather, though improving, 
was yet far from good, we decided to return the following day. Our 
start was delayed until after luncheon, the morning being devoted to 
attention to the skin, which was indeed a fine one. The fur was of 
a thick and silky texture, that of the underparts, the forelegs and 
the large and pronounced hump, being of the richest reddish-chestnut, 
and the remainder silvery-brown. The length of the animal was & 

He now lies in dignity and pride of place on our drawing room fioor. 
He should find the climate of Rajkot pleasantly warm after the chilly 
regions he inhabited. 

Our return to Uriwan was made through intermittent showers of 
rain which finally abated as we arrived. 

The following day, which was celebrated as a whole holiday, was 
gloriously fine, and so was utilised for the drying of bedding and 
clothes, a much needed bath and shave, and to basking in the sunshine. 
I was warm for the first time since leaving Shutru. 

A very early start was made on the eighteenth in the hopes of 
getting over at least some of the snow of the pass whilst it was still 
frozen, for much had fallen between the 13th and 17th. Indeed the 
pass had been closed for four days, and the first man over had been 
a coolie bringing me a letter. Our early start was in vain, for the 
■day was warm and we floundered through five miles of soft, deep 
snow-— bad for us but worse for the animals. 

On the 19th we left Lilhwan at sunrise to cover the 20 miles to 
Achchabai before noon, arriving tired and with very blistered feet. 
And so on the morrow a tonga to Islamabad whence we travelled by 
bus to Srinagar, 

2. A R A V “ 

Very early in June I camped for three nights in the Liddar Valley 
.at Arav, seven miles above Pahlgam. Except for Pahlgam, which is 
a man-made blot, the Liddar Valley is lovely. But, apart from Nanga 
Parbat, Kashmir mountain scenery cannot compare with that further 
east in Kulu and Bashahr, neither in the size of the mountains nor in 
their character, nor in the richness of their vegetation nor their flower- 
ing plants. The uniqueness of Kashmir lies in its lakes and their 
scenery, in its gardens, in its native handicrafts, and in the nature 
•of its inhabitants. 

It was at Arav that at last I saw a black bear, an animal that some 
oddity of fate had decreed that hitherto should have escaped me in my 
Himalayan travels. There it was, a small dot visible through my 
binoculars a mile away up the hillside. 
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In mid-June we moved up to Gulmarg, a place that appealed to 
me more than any other in Kashmir, 

Here at last were some of the wild flowers for which I had always 
understood Kashmir to be renowned. The woods abounded in Podo- 
phyllum emodi, Valeriana walUchii and Viburnum foetens, and on the 
golf course (amongst others) the lovely Gentiana carinata, anemones, 
and, in the wetter parts, the marsh marigold, Caltha palustris^. Higher 
up, the pink, yellow-centred Primula rosea could be found in the foreSit 
and above at Killinmarg and on the slopes of Apharwath the fine, 
yellow-flowered Adonis chrysocyathus, him, white and yellow forms 
of , Anemone obtusiloba, Fritiilaria roylei, the fine lilac Prhnul'a stuartii, 
a common species of Pedicularis, and others, 

Gulmarg is placed at 9,ooo^on a grassy, forest-bOrdered shelf that 
juts out from the Pir Panjal Range towards the Vale of Kashmir. 
Two thousand feet higher up the mountains is Killinmarg, another 
sinaller shelf, behind which rises the high, snow-covered shoulder of 
Apharwath (14,000'). 

From Killinmarg the vista across the Kashmir Valley is superb, 
one of the finest views in the world, extending along the whole length 
of the Great Himalayan Range from the distant hump of Nun Kun 
(23,000') far to the east in Zanskar, to well beyond Nanga Parbat 
in the west. Nanga Parbat and his immediate .associates tower 
above the rest of the range, one of the most magnificent of mountains, 
perhaps only second to Kinchinjanga, the incomparable. 

Gulmarg is now an eerie place, a town of the dead. Built as a 
summer resort for thousands of visitors who have now ceased to come, 
the great majority of the houses, which are scattered throughout the 
forest that surrounds the grassy marg, are mere skeletons with roofs 
crushed by the weight of winter snow, and broken doors and window 
frames, Many are charred wrecks, having been burnt in 1947, not 
by the raiders who stayed but a short time and did little damage, 
but by the local bad hats who took every opportunity to loot and 
pillage. 

The population of Gulmarg, which was dependent on tourist traffic, 
is now very poor. Indeed much of it is not far removed from 
starvation. I spent my time at Gulmarg in the pursuit of golf on the 
ruins pf the upper course— now neglected but still potentially the 
finest in the east — and to making earnest efforts to shoot a black 
bear. There were plenty about Gulmarg and they were destroying 

cattle. Nevertheless, as ever, they proved too elusive for me. 

■ Soon after our arrival a bear killed a cow close to a ruined house 
on the outskirts of Gulmarg. Over this corpse we sat for the whole of 
two consecutive nights. Ordinarily I regard the sitting up for animals 
as a pastime for the young and foolish (for it is so seldom that any- 
dnng_ happens), but this was sitting up in luxury, if, indeed, it can 
have been called sitting up all. The kill had taken place in a ravine 
but twelve yards below one of the windows of the old kitchen (still in 
a tair state of repair) and I spent the night curled up in my bedding 
on the floor whilst old Abdullah Bhatt kept watch from the window. 
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No animal turned up except a trespassing policeman 

who had to be warned off on both nights. The arm of coincidence 
is long. I found out that this ruined house and its kitchen had been 
built by a late British Resident to Kashmir whose daughter has married 
my first cousin. 

Having failed in this, a big operation was planned for June 14.^ 
Large areas of the Ferozepur Nala, famous for its bears, were to be 
beaten out, the Kashmiri word for this operation being, to my perhaps 
inaccurate ears, the charming word ‘honk h From these proispective 
‘honks’ I was promised, nay guaranteed, one, if not many, bears. 

As it had always been impressed on me that the black bear is the 
most dangerous animal in India— of which statement I, however, have 
my doubts, — >the first ‘honk’ made me very uneasy, for we stood on 
an ordinary hillside twenty yards behind a thick shrubbery, so that 
any bear emerging would do so at almost point blank range. However, 
nothing appeared, nor did anything from the next two beats except a 
pair of monal. These latter ‘honks’ were more Orthodox as we were 
placed on the safe side of small nalas, so that, if any bear did appear, 
he would do so well ahead of us and our position would have been 
much as though we were in a machan. 

Mr. Sdlim Ali in his most excellent book on Indian Hill Birds 
refers to the monal as ‘a silent bird on the whole’. He must only 
have met these birds during the nesting season, I fancy, when they 
are silent. During October and November, as I learnt this year in 
Kulu where they are very abundant, they are the noisiest of birds. 
They are also the finest game birds that I know and the hardest to, 
shoot. In the autumn in the north-west Himalaya they are found 
between 8, 500"^ and the treeline, coming out in the early morning and 
evening to scratch about in the meadows, especially, I think, where 
they have been overgrown by Polygonum of the seeds of which they 
are very fond, retiring by day to the recesses of the forest. They are 
exceedingly wary and no matter how careful is the sportsman they 
nearly always rise at a distance of half a furlong or more, the male 
giving his ringing cry, and sweep downhill with tremendous speed at 
the level of the treetops. On one occasion my shikari disturbed .several 
monal some distance uphill and above me and these came swooping 
down overhead at such a speed that I could not help comparing them 
with jet fighters, although undoubtedly they were not flying faster 
than sound, for it was possible to hear them coming, I suppose my 
shots must have been some 20 yards behind the birds ! I am told 
that the time to walk them up is when there is snow on the ground, 
for then they will allow of a much closer approach. 

By the time the fourth and final beat was being arranged old 
Abdullah Bhatt was very cross indeed at our lack of success and was 
using the most shocking language to the beaters. However, this did 
not mend matters for this beat was no more successful than the others, 
except that it did bring forth one musk deer, which, strangely, broke 
cover behind the beaters ‘after the beat was over. 

Although it was growing late, Abdullah Bhatt, now in a raging 
fury, was prepared to hold beats until midnight if necessary, and it 
took some wheedling and soft words before he could be persuaded 
to call it a day. And so we trudged back the seven stiff miles to 
Gulmarg, sunburnt and exhausted. 
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lo the scientific world the flora of Nepal is known by the 
collections of Hamilton made in iSoa-j and Wallich in 1820-21. These 

Trodromus Florae Nepalensis’ and 
\\alichs lentamen Florae; NepalensisL Besides these two works 
burkill s Notes from a journey to NepaP in Rec. BoU Surv, Ind. IV 4 
IS the only other publication dealing with the flora of Nepal. But’ all 
these works concern the collections made in the middle of NepaL i.e. 
from Raxaul to Naiakot and further north to Gossain Than. 

Many ^persons have doubtless collected from Nepal; and from the 
time of Waliich those who have collected are— Dr. L Scully in 1876 
^907? G. Wigram and Sharma from 1927 to 1931... Sheets 
Maries are also to be found although not many. In 
^48 Sir J. D. Hooker collected in the valley of river Tamur.^ In 1947 
Dr S K. Mukerji made his collections along the Nepal-Sikkim boundary 
and the author, in 1948, 1951 and 1952 collected from Kathmandu to 
the Nepal-Sikkim boundary. These are the collections made in East 
Nepal. 

. ^uringf the years 1884-86 Doithie and Reid made extensive collec- 
tions from British Garhwal to North Kumaon and Western Nepal. Basant 
Lai in collaboration with Lai Dhowj collected plants from West Nepal 
m 1929, From West Nepal collections have also been made by Gol. 
Lowndes in i 95 o-_ There have been other collections about which 
the author has no information. 

The major set of the collection by Wigram and Sharma and that 
ot Col Lowndes are at the British Museum and have not been worked 
up so far. Only a few particular genera, i.e. Meconopsis. Primula Siud 
Gentiana of Wigram and Sharma’s collection have been worked up 
and along with some part of the collection are at the Herbarium, Royal 
Botanic Garden, Edinburgh. ^ 

As some of ^ese works on the flora of Nepal are published and 
some yet unpublished, the author takes the opportunity of cataloguing 
the- plants so far collected and reported from the East Nepal, i.e. from 
Kathrnandu eastwards to the Nepal-Sikkim boundary, based on the 
available material in the Indian Botanic Garden, Calcutta, and his 
personal herbarium deposited in the Botany Department, Meerut 
College, besides the references appearing in ‘Flora British India’ and 
Burkill s Notes trom a journey to Nepal'. 
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TJiere being no book by which to identify the plants from East 
Nepal, this work, which in the present series will only embrace up to 
Malvales, is intended primarily as an aid for field work. To make this 
work as comprehensive as possible, the descriptions have been 
condensed as far as is compatible with clearness. In the enumeration, 
Families, Genera and Species have been arranged in accordance with 
the order adopted by Sir J. D". Hooker in ‘Flora of British India’. It is 
now generally recognised, however, that some of the families as under- 
stood by Bentham and Hooker do not constitute homogeneous units, 
for which reason many systematic botanists have sought to improve 
the Bentham-Hooker classification, Cither by regrouping genera, or 
by elevating certain tribes or individual genera to family status. Many 
of the new families thus created have been treated as separate units. 
Modifications have thus been made in conformity with modern con- 
ceptions. 

In this condensed preliminary work it is naturally impossible to say 
anything about the relative abundance, and one specimen seen, collected 
or heard of in the region counts the same as a million, but that is 
true for most of the local fioras and it must be accepted as somewhat 
inevitable. For tlie casual critic this work may be a ‘mere compilation’ ;■ 
nevertheless, it is fervently hoped, this catalogue will be of some value 
for the students of the NepUl flora who will make, additions where 
necessary as their work progresses. f 

It is with deep gratitude the author thanks Rev., Fr,. H. Santapaii- 
for his deep interest in the work and guidance without which it would 
not have been possible for the author to continue the work for long. 
To the many friends who have from time to time made valuable 
sug^gr^stiohs and rendered help in many ways the author is very 
grateful. 

DICOTYLEDONS 

Embryo with two cotyledons; stem with open bundles arranged 
in a ring; leaves usually net -veined; flowers usually not 3-merous. 

RANUNCULACEAE 

Herbs or clirnbing shrubs. Mostly herbaceous perennials with 
rhizomes usually of condensed form, and always sympodiaL The pri- 
mary root soon dies away and adventitious roots are formed from the 
stem. Leaves usually alternate with sheathing bases and often very 
much divided ; rarely opposite and compound. Inflorescence is typically 
determinate. Flowers typically spiral upon a more or less elongated 
receptacle; usually regular and hermaphrodite. Perianth usually 
petaloid. Stamens indefinite and spiral; carpels usually many 
apocarpous, Fruit a group of achenes or follicles rarely a capsule 
or berry. " ' • - 

Key to the genera 

Climbing shrubs: 

Petals absent, tendrils absent but petioles often 

twining _ y ... I. Clematis 

Petals- present, terminal leaflet modified into a 

tendril ^ '\r T 

• 2. naraveha. 


Hist. Soc. 
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.Herbs with- leaves. alternate or radical:, ’ ^ 
Fruit ■ an... eterio of ache.n.es' 

, Sepals petaloid 
Involucre present 

Sepals herbaceous 

, Sepals 3-5, deciduous ; petals usuai 
Sepals 5, persistent; petals 10-15 

Fruit a follicle or an eterio of follicles : 
Flowers solitary or panicled 
Petals absent 
Petals smalt- 

Flowers in racemes : 

F^lowers irregular 
Posterior sepal spurred 
Posterior sepal vaulted 
Flowers' regular , 


Anemone 
4. Thatictrum 


SL Ranunculus 
6, Oxygf aphis 


. 7. Caltha 
8. TroUiits 


9. Delphinhim 

10. Aconiium 

11. Cimichfiiga 


Clematis Linn. . . 

Woody climbing undershrubs. Leaves opposite, exstipulate; com- 
pound, petioles climbing. , Inflorescence terminal or axillarv. Sepals 
usually , 4 and petaloid. Petals o. V ’ 


Key to the species 
Leaves with 3 leaflets : 

Pedicels shorter than the leaves . 
Pedicels longer than the leaves . 

Leaves with more than 3 leaflets: 

Sepals spreading - * - ; : - 

Panicles simple 

Panicles, decompound ‘ . 

Sepals erect with tips recurved 
Stems glabrous 
Stems hairy 

Sepals tomentose on both the 
surfaces 

Sepals hairy on the outside 
. ; ; Sepals pubescent inside and to- 
mentose outside 

I , . Clematis napaulensk DC. " •, 

C. Manes I no nuniber- no locality. ' 


X . , C. napaulensis 
2i C, man fatia ' 


3.. C. gouriana 
4. C. acnminata ' 


C. connaia. 


6. C. huchananiana 

7. C. tortuosa 

S. C, grewiaefloya 
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2. Clematis montmia Bnch. Ham. ex DC., Subsp. Jiownafi.t, 
incisa O. Ktze. Wallich 4681 ! ; Scully ! no number, bq locality ^ Bmierji 
253 ! Patala to Phaplu, & 374 ! Namchebazar to Dingbochee. 

var. chuhica Bruhl. % 

Ba?2erfr332 l Namchebazar to Tarangan.; (very closely resembling 
the other var.) 

3. Clematis gouriana Roxh . 

Marw^ locality ; BterfeiB 29544, Hettaunda. 

(In Herb. Galcut. Wall. Sheet 4673H — C. dent ata— placed under this 
species.) 

4. Clematis acuminata DC. var. wallichii Hk.£. 

Leaflets small, membranous, flowers few and large, 

Wallich 4670! 

5. Clematis connata DC. 

Wallich 4679! Scully no number, no locality ! (In Herb. 
Calcut. Wall. Sheet 4679 named a.s C. montibus.) 

6 . Clematis huchananiana DC, siib-sp. huchananiana, var. rugosa. 

Stem tomentose, leaves rugose. Wallich 4677 A I Burkill 
Chitlong. 

var, vitifolia. 

Stem pubescent, leaves membranous. 

Banefji 463 1 Khandbari to Dhrangaon. 

7. Clematis tortuosaWolh, Cat. 4675. ex C. E. C. Fischer. 

(In Herb. Calcut. Wall, Sheet 4676 from Nepal placed under 
this species.) 

S. Clematis grewiae flora DC. 

Wallich 4687 I Maries I no number, no locality ; Burkill 29580, 
below Bhimpedi and 29588 Chessapani pass. 

2. Naravelia DC. 

Climbing shrubs with three-foliate leaves, terminal leaflet transform- 
ed into a tendril. Flowers axillary with 4-5 sepals and 6-12 petals. 
Achenes narrow and with a long bearded style. 

Naravelia zeylanic DC. 

Wallich 4687. 

Anemone Linn. 

Perennial herbs ; leaves radical, lobed or divided. Flowers in scapes 
which may be simple or branched. Involucre 3-partite. Bracts free 
or connate. Sepals 4“^o> petaloid ; petals absent. Stamens many and 
outer ones sometimes deformed and petaloid. Fruit of sessile achenes 
with short or long, naked or bearded styles. 
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Key to the species 
■ Radical leaves 5-7 lobed 

Lea\^es glabrous on upper surface,' 
tomentose on lower surface. 

Achenes wooly ... 2. - 4 . vitifoUa 

Leaves very hairy. Achenes very .' r 

••• polyanthes 

RadicaMeaves 3-partite 

Leaf margin crenate . ... 3. A, ohtwsiloba 

Leaf margin dentate 
Flowers showy ; achenes with 

short styles ... i. 4. rupicola 

Cyrnes many flowered; achenes 
with hooked styles 4. 4, riviilaris 

Cymes few flowered; achenes 
with short, straight, styles 6. 4. elongata 

1. Anemone rupicola Ca^mh, 

Wigram^ no number, no locality ! 

2. Anemone zntifoUa Buch. Ham. ex DC. 

Wallich 4695 A & B ! Scully, no number, no locality I Wigram 
13s, no locality! 

3. Anemone obtusiloha Don, 

Mukerji; Banerji Paktaru ! 

Buh-sp P omdocarpella F, Bruhl. 

no number, no locality! 

4. Anemone rivtilans Buch. Ham, 

Wallich 4694! Sctilly, 5 no locality ! and 28, no locality ! 

5. Anemone polyanthes Don. 

Wallich 4691!; Wigram ii, no locality ! 

6* Anemone elongata Don. 

Wallich 4692 ! ‘ 


Key to the species 


Leaves simple 
Leaves much divided 
Flowers lilac or 
long stalked 


3. T, rotundifolium 


achenes 


I, T; (^eUdonii 
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small and white; achenes 

^ ^ ... ^ 2 . T^y. virgatum..^, . 

Flowers white, pale green or dull 

purple; achenes sessile ... 4. 'T, foliolosum 

1. ThaUctnim cJielidonii DC. 

5 cm%, no number, no loGality t ; 

2. llialicirum vir gatum lik.f. ‘ 

PFigraw; no number, no locality I 

3. ThaUctnim rotnndifoUtim DC. 

. PFall/c/i 2713 ! ScnUyj no number, no locality! 

4. Thalictrum foliolostim DC. 

Scully, no number, no locality '! 

5. Ranunculus Linn. 

Annual or perennial herbs ; leaves entire or dissected, stipules when 
present membranous. Flowers white or- yellow,- regular j sepals- 3-5, 
caducous ; petals with a nectary at the base, usually 5; . stamens many, 
fruit a head of spike of beaked achenes — eterio of achenes. 

■ Key to the species 

Leaves lobed ; achenes turgid, not margin... i. R, sceleratus 
Leaves much divided ; achenes flattened with 
an intramarginal rib 

Stem and leaves hairy, nodes rooting ; 

achenes not dotted ... 2. i?. diffums 

Stem and leaves hairy, rooting at the 
base; achenes dotted ... 3. I’?, pensylvankus 

1. Ranunculus sceleratus hmn, 

Wallich 4699C, & E! Burkin ; Banerji 102, Tinpipli’ to 
Nepalthoke I - ‘ ■ 

2. Ranunculus diffusus DC. 

Scully 87, no locality ! Burkill 29819, Chandragiri Pass ; 
Mukerji ; Banerji 386, Puyia to Jubing I 

3. Ranunculus pensylvanicus Linn, 

Wallich 4706 ! Scully 25, no locality ! Burkill 2969 ! Chitlbng; 
Banerji, no number, no locality I 

6. OxYGRAPHis Bunge. 

^ Dwarf perennial stemless herbs. Leaves entire. Flowers* regular 
m i-flowered scapes, yellow; sepals 5, persistent, enlarging after Bower- 
jng-; pst^ls ■with many stamens. Achenes many, membranous, 

m a globose head, beaked by the straight subulate persistent style. 

Oxygraphis polypetala Hf. & T. . , 

r 280, Rhingmo to Jubing ! 
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7 - Caltha Linrii 

■ #^rbs creeping rootstock. Leaves radical, ovate or 

pSTo® Calyx of 5 or more petaloid 

sSded foSl many and sessile. Fruit an eterio of nany- 

Caltha palustris Linn. var. tiorinalis: Hk.f. 

Flowers yellow. 

Sadly no number, no locality ! Wigram 8, no locality! 

var. alha Hk.f. Flowers white 

Banerfi 523, Hong-aon to Poptila Pass ! 

8, Trollius Linn. 

Erect perennial herbs with palmate leaves. Flowers terminal with 
five or more petaloid sepals ; petals five or more, small and clawed, 
btamens indefinite and gynaecium with five or more carpels Fruit 
an eterio. of follicles. wSeeds angled with a coriaceous testl. * 

Trollius pumilns Don. 

Wigram 14, no locality! „ , 

9. Delphinium Linn. 

Annual and perennial erect herbs with .paJmately Idbed leaves. 
Irregular flowers in racemes or panicles. . Sepals 5, free or united at 
toe base and petaloid. Posterior sepal sjDurred'. Petals 3-4, united. 
Bases of two posterior petals developed into a spur. Stamens with 
flattened bases, many. Follicles 


Key to the specks 

Leaves 5-7»fid : 

Racemes few flowered 
Racemes dense flowered 
Lower bracts leafy 
Lower bracts 3-lobed • ' 

Leaves reniform 


jD. ctltissimum 

p. elatum 
D. vestitum 
. Dj Conocentrum 


X. Delphinium 

Wallich 4718 ! Scully 204, no iocality I 

, 2. Delphinium elatum Linn. var. mniinciiUfolium H.f. & T. Leaves 
5-lobed to^about the middle, segments broadly cuneate. 

Kings collector j no number,, no locality ! . , ■ 

(I am doubtful if King sent any coliector to Neoal • if hp A]A 
then It must be m the area along the Nepal-Sikkim boundary, 

\ar.. inasnm, . -. &T,, Leaves 5-partite, segments incised 

Setdiy, no number, no locality ! Gimlott, no number, no locality ! 
3. Delphinium vestitum Wall., Cat. 

! 5 adZy,. no number, no locality 1 
V; - A-' " eonocenff'Htre Chatterji. ■ - ■ 

Wigram ii2,;-S'ebbal;Joiig1 • > A 
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'io.-'AcoNit0M'Linn. ■ 

Perennial erect herbs, rarely twining. Leaves palmati-partite, rarely 
entire. Blue purple, white or yellow irregular flowers in racemes. 
Sepals petaloid, posterior sepaL vaulted and the rest flat. Petals 2-5, 
posterior two clawed and hooded and enclosed in the helmet, lower 3 
small or absent. Stamens many. Follicles 3-5, sessile. 

Key to the specks 

Upper leaves petaloid ; carpels 5 : 

Pedicels 2.5-5 cm. long; helmet 
oblique, slightly concave in front 

Pedicels stout, 2.5 cm. long or less ; 
hemlet erect or slightly oblique, 
almost equally cuiwed in front and 
on the back 

Upper leaves sessile ; carpels 3-5 ; helmet 
3 times as long as high 

1. A conitMm half otirii Stsipf, 

IFaH/c/r 4721, Gossain Than ! ScteZly 230, no locality ! 

2. Aconitum spicatum Stapf. 

Wigram 191, Sherman Than ! 

3. Aconitum napelln$ Linn. 

WalUch 4724! Scully, no number, no locality! 

II. CiMiciFUGA Linn. 

Erect perennial herbs with 2-5 ternately divided leaves*. Flowers 
regular in long slender racemes. Sepals 4-5, petaloid ; petals 1-8, small 
and clawed, tw^o horned at the tip, sometimes transformed into stamens. 
Many slender stamens. Fruit of many-seeded follicles 1-8. 

Cimicifuga foetida Linn. 

WalUch 4725 ! 

DILLENIACEAE 

Usually trees and shrubs, with alternate, usually leathery leaves, 
entire or toothed, usually exstipulate with sheathing petioles, more 
rarely with lateral stipules. Flowers yellow or white, often showy. 
Sepals 5, imbricate and persistent; petals 5 rarely 3-4, deciduous. Sta- 
mens indefinite in many series, anthers innate, with lateral slits or 
terminal pores. Carpels i or many, free or cohering In the axis*; styles 
always distinct. Fruit of follicles or indehiscent or subbaccate. 

Dillenia Linn. 

Trees. Leaves broad with conspicuous parallel lateral nerves. 
Flowers large, solitary or fascicled, yellow or white with 5 spreading 
sepals ; petals 5, broad. Stamens cohering slightly at the base, anthers 


1. d. balfourii 

2. A i spicatum 

3. A, napelltfs 
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linear, bursting by small slits or pores; Carpels' s-20 coberiiip* in avid 

Ovules' indefinite. Fruit globose, formed of the matured indehisceni 
carpels enclosed in the thickened fleshy calyx. maemscent 


D. aurea 
P, peniagyna 


Key to the species 

Flowers white, appearing -with the leaves ... i. D. indica 

Flowers yellow, appearing before the 
leaves. ; 

....a.D.aurea 

Flowers fascicled ... 3. D. peniagyna 

I . Dillenia indica hmn 

PVallich E, Naiakot ! 

2. Dillenia aurea Sm. 

Ref: Hooker’s Flora British India i : 37. 

3. Dillenia pentagyna Roxb. 

Burkill, Simalbasa. 

MAGNOLIACEAE 

Trees and shrubs. Leaves simple, alternate, often with big stipules 
covering young leaves. Flowers terminal or axillary, usually" solitary • 
hermaphrodite or unisexual. Perianth cyclic in Magnolia and spiral 
in others, usually petaloid. Stamens indefinite; carpels indefinite 
free spirally arranged on an elongated axis. Fruit an eterio of berries 
or follicles. 

Key to the genera 

Trees or shrubs; stipules conspicuous. Flowers hermaphrodite 

Gynophore absent 

Carpels with two ovules .;. x. Magnolia 

Carpels with 6 or more ovules ... 2. Mdnglietia 

Gynophore present : s- McheUa 

I. Mag.xolia Linn. 

Trees' or shrubs. Leaves evergreen or deciduous, buds enveloped 
in the convolute stipules. Flowers large and terminal. Sepals 3 ; petals 
6-12 in 2-4 series, Stamens indefinite, many-seriate, filaments flat. 
Gynophore sessile; carpels many, imbricate on a long axis; stigma 
decurrent on the ventral suture. Fruit an eterio of follicles, elongated 
axis with persistent follicles dorsally dehiscing. 

.Key to the species 


Leaves 4-12 in. long; flowers appear- 
ing before the leaves. Petals 
,9-12. 

Leaves 8-16 in. long; flowers 
appearing with the leaves. Petals 

. . 


I. M. campbellii 


2 . iV| . sphenocarpa 
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2. Magnolia campbelUi H T. 

Banerji 312, Jubing to Piiyia ! 

2. Magnolia sphenocarpa ARoxh, 

Ref.: Hooker’s Flora British India i: 41 (Wall, Cat. 975). 

2. Manglietia Blume. 

Trees; foliage and inflorescence as in Magnolia. Sepals 3; petals 
6 or more in 2 or more series. Stamens indefinite, many-seriate. 
Gynophore sessile. Carpels many cohering in an Oval head ; stigma 
decurrent on the ventral suture. Fruit an eterio of follicles. An ovoid 
with persistent, 6- or more-seeded folliGles. 

Manglietia insignis Bl. 

WalUch 973 ! Gimlott, no nuniber, no locality ! 

3. Michelia' L inn.^ 

Trees, leaves as In Magnolia, Flowers axillary or solitary. Sepals 
and petals similar, 9-15 in 3 or more series. Stamens as in Magnolia. 
Gynophore stalked. Carpels in a loose spike; stigma decurrent. Fruit 
an eterio of follicles, a lax or dense elongated axis bearing -coriaceous 
2-“ or more-seeded, dorsally de-hiscing carpels. ; 

Key to the species 

Leaves usually 8-10 by 2.5-4 in., 
thinly coriaceous. Fruit spike 4-8 
in. long; flowers 2 in: diam’., 

. . perianth segments 15-20, pale. 

yellow, strongly scented ... x. M, champaca^ 

Leaves 5-8 by 2-3.5 thinly v 

coriaceous. Fruit spike 5-8 in. . . 

.long. Flowers 4-5 in. diam., . ... 

perianth segrrients about 12 ... 2. M. excels a ■ 

Leaves 6-10 by 2-3.5 in., sub- 
coriaceous. Fruit* spike 2-5 in. 
long. Flowers 3-4.2 in. diam. 

•perianth segments about 18, pale ... ' ' 

white, not scented ... 3. M. lanuginosa - 

Leaves 2.5-6 by 1.5-3 01., chartace- 
ous. Fruit spike 2-4 in. long; 

Flowers J-i in. diam., perianth , , ■ 

segments about 12, pale-yellow’’, 

scented ... 4. M. kisopa 

1. Michelta champ aca Linn. . 

A sheet in Herb. Calcut. with no number, no locality; doubt- 
fully' Wallichian as the year of collection is 1821. . : 

2. Michelta excels a Bl} ' ' - 

v: WaUich 6494 ! 
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3 . Michelia lamiginosa WrII. : ' 

■ \, WallicIi 

4*"-^ MicheUa kisopa Ham, ' ' 

I'ValUch gyo I Maries, no number, ho iocaiitv ! 202, 

•Kaituka! ,, •' ‘ ^ 

;■ ; SCHIZANDRACEAE 

Climbing or trailing shrubs. Leaves simple, alternate and 
exstipuiate. Flowers unisexual, small, axillary or solitary. Sepals 
and petals 9-15, scarcely distinguishable from each other, the inner 
gradually petaJoid, imbricate. Stamens numerous, short, partially 
or wholly united into a fleshy mass ; anthers small. Carpels numerous. 
Fruit baccate. 


Key to ike genera 


Fruit - with a slender spike 
Fruit with a globose head 


1. Scimandra 

2 . Kadsum 


1. SCHIZANDRA Michaux. ■ 

Climbing glabrous shrubs with exstipulate leaves. Flowers' unisex" 
ual, white, yellow or reddish ; axillary or in the axil of scales near the 
base of short lateral leafy branches.. Sepals and petals 9-12. Male 
flowers with 5-15 or more stamens spirally arranged on an ovoid 
fleshy column. Female flowers with numerous carpels ; stigmas sessile • 
ovules 2, Fruit an eterio of berries on a slender axis-. ^ 

Key to the species 

Stamens monadelphous below and free above 
Leaves distinctly toothed; fruit axis 
cylindric and fleshy j. S.' grandiflom 

Leaves minutely toothed; fruit axis 
^ slender .. ... 2. 5. elongata 

Anthers sessile in cavities of the fleshy heads 
of filaments ... 3. S', propinqua 

1, Schisandra grandiflora HkJ. & T. 

: ^85A:1: ■ 

2. Schiza 7 idra elongata Uk,i, Sz T. 

Wallich 4983A in part, and C. 

3 - Schkandm propinqua 

Wallich 4968 ! 

2. Kadsura Kaempfer. 

Characters of Schkandra, but ripe carpels arranged in a globose 
head. Ovules sometimes 4. 

Kadsura roxhurghiana Arn. 

Ref. : Hooker’s Flora British India i : 43. 
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ANONACEAE 

Trees or shrubs, often climbing. Leaves alternate, exstipulate, 
simple, entire and penninerved. Flowers bi- or unisexual. Sepals 3 or 
rarely 2, free or connate. Petals 6^ generally biseriate, hypogynous. 
Stamens many closely packed on the torus , filaments short or absent, 
anthers adnate, connective produced into an oblong dilated or truncate 
head. Carpels numerous, rarely few or solitary, apocarpous or syncarpous 
wdth distinct stigmas. Fruit of i or many distinct sessile or stalked, i or 
many seeded usually indehiscent carpels or rarely of several carpels 
cohering together in a i or many locular dry or fleshy dehiscent or 
indehiscent fruit. 

Key to the genera 

Petals flat, uniform and spreading from 
the base. Ripe carpels indehiscent 
with many ventral seeds and con- 
strictions between them. 

Outer petals thick, rigid, triquetrous, 
connivent; inner similar but smaller 
or o. Fruit of confluent carpels, 
fleshy, globose 

1. Unona Linn, 

Trees or shrubs, erect or climbingi Flowers axillary, leaf-opposed 
or terminal,, often solitary. Sepals 3,. valvate; petals 6, valvate, in 2 
series. Stamens cuneate, top of connectives subglobose or truncate, 
concealing the anthers. Carpels numerous, style ovoid or oblong, 
recurved grooved. Fruit a ring of many carpels* generally elongate 
and constricted between the seeds. 

Unona discolor Vahl, 

. Banerfi 588, Phutuk to Namsaling! 

2. Anona Linn. 

Small trees or shrubs. Flowers terminal or leaf-opposed, solitary 
or in fascicles. Sepals 3, small, valvate. Petals 3-6, or the outer 
whorl, if present, very small, strap-shaped. Stamens numerous, anthers 
hidden by the overlapping ovoid tops of connectives. Carpels many, 
partly free in flower, afterwards confluent into a large syncarpous fleshy 
fruit. ' ■ 

Anona reticulata Linn. 

Banerfi 103, Tinpipli to Nepalthoke ! 

MENISPERMACEAE 

Climbing or twining shrubs, occasionally herbs. Leaves alternate 
exstipulate, simple bir rarely compound, entire or lobed usually palmi- 
neryed often peltate. Flowers dioecious,' small solitary, fascicled 
capitate or cymose or frequently racemed or panicled; sometimes 
bracteate, occasionally 3 bracteolate. i Sepals 6 in 2 Whorls rarely 


I. Unona 


2. Ano 7 ia 



: . PLANTS^ from east NEPAL 

9-I2 In 3-4 whorls. Petals 6 or fev. 
/ers: stamens ^usually as many as petals, 
onnate. Rudimentary carpel very small 
staminodes 6 or oj carpels 3 rarely i] 
style scan becoming basilar by the cur 


Stamens free. Leaves not peltate or 
cordate. Flowers in panicles 
Stamens united into a column. Leaves 
peltate or cordate, glabrous 
Flowers in axillary dichotomous 
cymes 

Flowers in solitary umbellate heads 
Pubescent or tomentose. Flowers in 
cymes or clustered in the axil of 
orbicular bract 

Female specimens : 

Flowers in a raceme of small cymes. 
Drupes hirsute 

Flowers in umbellate heads or in solitary 
condensed cymes. Ovary solitary 
Flowers in short erect panicels or sub- 
solitary. Ovaries 3 or many. Drupe 
pisiform 

Flowers in axillary dichotomous cymes. 
Ovaries 3. Drupes ovoid . 


Coccnhis 


I. Parahaena 
3. Stephania 


4. Cissampelos 


4. Cissampelos 

5. Stephania 


2, Cocculus 


I Parahaena 


I. Parabaena Miers. 

, A climber with milky juice. Flowers in axillary dichotomous cymes, 
bepals 6; petals much smaller. Male flowers with stamens 6, united 
to form a column. Anthers encircling the top of the column. Female 
flowers with staminodes 6. Ovaries 3; styles subulate, recurved. 
Drupes ovoid. Stylar scar sub-terminal. 

Parahaena sagitata Miers. 

Ref.: Hooker’s Flora British India i : q6. 


2. Cocculus DC. 

Climbing or straggling or erect shrub or even tree. P 
dilated at the base. Flowers panicled or rarely fascicled ii 
axils*. Sepals 6 in 2 series, outer small. Petals 6, smalle: 
sepals, usually auricled at the base. Male flowers— stamens 
by the petals ; anthers sub-globose, dehiscence transverse, 
flowers— staminodes 6 or 10; ovaries 3-6; styles usually 
Drupes compressed laterally. 
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Key to the species 

Climbing shrubs : 

Branchlets pubescent. Leaves ovate, 
glabrous, Pafticles axillary, 
shorter than the leaves. Male 
flowers in irregular cymes. Female 
flowers 1-3. Bracts filiform. 

Drupes tuberculate ... 2. C. mollis 

Branchlets villose. Leaves sublance- . ^ / 

olate, obtuse at the base, softly 
pubescent. Male flowers ill axillary 
panicles. Female flowers 1-3, 
axillary. Bracts minute, linear. 

Drupes purple black ... 3. C. hirsutus 

Small trees. Leaves lanceolate. Panicles 
axillary. Bracts and flowers minute. 

Drupes minute and globose ... i. C. laimf alius 

1. Cocctilus laurifolius DC* 

Ref : Hooker’s- Flora British India i: loi ; 4, Pashu- 

pati Nath temple area! 

2. Cocculus mollis Walk 

Ref : Hooker’s Flora British India i ; 102. 

3. Cocculus hirsutus Diels ^ 

Ref: BurkilPs Notes from a Journ. to Nepal. 

3. Stephania Lour. 

Climbing shrubs. Lea\^es usually peltate. Heads of flowers in 
axillary stalked umbels or rarely solitary or cymose. Male flowers : 
sepals 6-10, free, ovate, or obovate. Petals 3-5, obovate, fleshy. 
Anthers 6, on the rim of the flattened top of the staminal column, 
dehiscence transverse. Female flowers: Sepals 3-5. Petals 3-5, 
obovate,^ fleshy, (as in male flowers). Staminodes o; ovary i, style 
3-6 partite. Drupe glabrous. 

Key to the species .. 

Heads of flowers in stalked umbels. 

Leaves ovate-deltoid with petioles 
I J-4 in. ^ X. S', japonica 

Male flowers in solitary axillary 
stalked heads ; female flowers in 
condensed stalked cymes. Leaves 
ovate or orbicular with petioles 
3"9 ... 2. S. glabra 

I. Stephania japoniica Miers, ’ 

WaUich 4977 1 

'2. Stephmk glabra (Roxb.) Miers. 

WaUich 4972B ! Mnkerji, 
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4. CiSSAMPELOS Linn.' 

or climbing shrubs.' leaves often peltate. Male flowers— 
cymose. Sepals 4 (5-6), erose. Petals 4, connate, forming a 4-lobed 
round the flattened top of the staminal column. 
Dehiscence transverse. Female flowers— racemed, crowded in the 

andatP ^ ^ sepal- and petal), binerved, 

3-tooa.i° topT^oid “■ 

Cissampelos pareira Linn. , 

-to Khamftarif Adabhaf to Bichiakoh; Banerji ^61, DingH 


LARDIZABALACEAE . , • 

Twining or rarely erect shrubs. Leaves alternate digitately com- 
pound or rarely pinnate, petiolules swollen at the base. Flowers 
raTOmose, arising with the leaves from perulate buds. Sepals 3 or 6, 
imbncate or the outer valvate, often petaloid. Petals 6, smaller than 
the sepals or absent. Male flowers: stamens 6 or monadelphous 
connectives often produced. Female flowers : staminodes 6 or absent'. 
■Carpels 3 or more; stigma oblique, subsessile. Mature carpels fleshy. 

Key to the genera, 

- Erect - shrubs. ■ Leaves "Unequally 
pinnate. ' Petals o ; ■ stamen's' ’ free. 

Fruit of 3 spreading, fleshy many 
seeded follicles 

Climbing shrubs. Leaves digitate. 

Petals 6; minute ; stamens mona- 
delphous. Fruit of 3 berried many 
seeded carpels 

.1. DeCAISNEA H.L & T. , ; I 

An erect shrub. Leaves unequally pinnate; petioIuleS' joined at 
base. Flowers racemose, monoecious. Sepals 6, narrow, subimbricate 
m 2 rows. Petals o. Male flowers : Stamens 6, monadelphous, anthers 
oblong, connectives subulate. Female flowers: Staminodes 6 small, 
tree ; -ovaries 3), subsessile, oblong; stigma subsessile, oblong. ' Ovules 
many in 2 series. Fruit of 3 spreading fleshy many seeded follicles. 

Decaisnea ins ignis Hk.f. 

' MukerjL - ■ 


I. Decalisnea 


2. Holboellia 


2. Holboellia Wall' 


A climbing shrub. Leaves digitate. Flowers monoecious in 
axill^y fascicles or racemes. Sepals 6 in 2 series, 3 outo Sate 
Petals 6, minute, orbicular. Male flowers - StamenV 6 v 

Fe„.le «„w,„ S.ami„odes 6, 

obloDg:; ovules many. Fruit ol 3 berried many seidai carpels’. * 

6 
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HolboelUa laiifoUa Wall. 

WaUich 4951 I Scully 21, no locality! Mukerji; Banerji 26^^ 
Phaplu to Rhingmo ! 378, Namchebazar to Chunrikherka ! 


BERBERIDACEAE 

Glabrous herbs or shrubs. Leaves i-many foliate. Stipules petiolar 
or usually absent. Flowers hermaphrodite ; regular, axillary^ solitary 
or in simple or compound racemes; usually yellow. Sepals 3-9 in 

1- 3 whorls, often petaloid, imbricate or outer rarely valvate. Petals 
equal in number to the sepals or twice as many, and like them, caducous, 
nectariferous* at the base, or reduced to nectaries. Stamens 4-6 rarely 
8, opposite to petals, free or connate; anthers adnate, dehiscing by 
lateral or dorsal slits. Carpels 1-3 rarely 9 ; style short or o ; stigma 
large and dilated. Ovules many on a ventral suture or few near the 
base or covering the whole wall. Ripe carpels berries or capsules, 
dehiscing or not. 

Leaves simple .... i. Berheris 

Leaves pinnate 2. Mahonia 

1. Berberis Linn. 

Erect shrubs with yellow wood. Leaves simple, fascicled in the 
axils of 3-5 partite or rarely simple spines. Flowers* yellow, herma* 
phrodite, solitary, fascicled, racemose,- corymbose or panicled with 

2- 3 small appressed bracteoles. Sepals 6 in 2 series, imbricate petals 
6 in 2 series usually with 2 glands inside at the base, imbricate. Stamens 
6,^ free, anther cells opening by recurved valves. Ovary simple; 
stigmas peltate, sessile or on a short style. Ovules few, basal. Berries 
few seeded. 

Key to the species 

Flowers racemed, corymbose or sub-umbellate 
Shrubs 6-18 ft. high. Flowers 
in compound often corymbose 
racemes. Berries tapering into 
a short style; stigma small, sub- 
globose 

Shrubs 2-4 ft. high. Flowers sub- 
umbellate on a naked peduncle. 

Berries oblong ; stigma fiat, sessile ... 

Shrubs 4“6 ft. high. Racemes 
short corymbose. Berries with a 
distinct style; stigma capitate 

Peduncles fascinated, i-fiowered 

Tall evergreen shrubs upto 10 ft. 
high. Flowers in i-flowered 
axillary peduncles in fascicles of 
/ Berries oblong-ellipsoid 


I- B, aristata, 

2. B, umhellata, 

3. B. asiatica. 

4. B, wallichiana. 
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6. B. angulosa 


7. B. concinna 


Shrubs 4-6 ft. high. : Flowers ■ 

3-20 in a fascicle. Peduncles 
shorty, thick. Berries ovoid; 

V ' ' 'srignia sessile ■ ... 5. B, insignis 

Peduncles solitary rarely '2-3; i-flowered 

Peduncles stout, curved and exceed- 
ing the leaves. Outer sepals 
equalling the inner. Berries broad 
and red ... 6. B. angulosa 

Peduncles slender. Outer sepals* half 
as long as /the inner. Berries 
large, oblong ... B. concinna 

1. Berheris aristata DC. var arkt.ata Hf. & T. 

Racemes compound ; flowers with red pedicels, Wallich t 
BMTkiU 29696, forest above Chitlang. (In Herb, Calcut. Wall, sheet 
1494 Jiamed as var. normnlu'.) Var. floribunda Hf. & T. Racemes- 
sub-simple or sub-umbellate. Ref : D.Don’s Prodr. FI. Nep. (B. 
affinis & B. cemtophylla*} 

2. Berheris umhellata Wall. 

Wallich 1475 ! Banerji^ no number, no locality ! 

3. Berherh asiatica Roxb. 

Scully 30, no locality ! Bnrkill 29644, Markhu ; Banern no 
number, no locality! ^ 

4. Berheris wallichiana DC. vair. atromridis, Hf. & T, 

Leaves lanceolate or narrow obovate, Scully 22, no locality.. 

Var. pallida, Hf. & T, Leaves lanceolate. Few flowered 
fascicles. Baner/i 247, Patala to Phapiu ! 

5. Berheris insignis ML & T. 

Ref.: Hooker’s Flora British India i: iii. Wallich from 
E. Nepal; MukerjL 

6. Berheris angulosa Wall. 

Fef. : Hooker’s Flora British India i: in. WaMich from 
Nepal; Banerji 351, Tarangan to Lonakh ! 

7. Berheris concinna Mk.f. 

Mukerji; Banerji 352, Tarangan to Lonakh I 


Wallich from 


Wallich from 


2. Mahonia Nutt. 

t Berheris but leaves pinnate with opposite 

leaflets ; usually 2-toothed below the anthers. 

Mahonia nepalensis TX>. 

W alhch 1480 ! Burkill, Notes' from a Journ. to Nepal : Mukerji t 

a sheet of Hooker, doubtfully from E. Nepal, 

Herb. Calcut. Wall, sheet 1480A placed under Mahonia 
acaMhtf^lta, ~ According to Takeda M. nepalemis proper has only, beea 
collected from Nepal, and not from outside Nepal). 

(To be continued) 




notes OJ^.SOME rodents from ‘SAUDI ARABIA 
AND KUWAIT 

■; BY, __ _ 

Desmond VESEY-FmGERALD,, m,b,e., jb.sc.. , 

The following notes were made on .speeimens collected while 
travelling in the Arabian peninsula on desert .locust, control chiefly 
during the .year 1946 which was a particularly good rat, year following 
the good rains and consequent abundant herbage of . the 1945/46 
■ season. _■ 

The 'author is much indebted to the- authorities at the British .'Museum 
for determinatibnis and for the taxonomic characters which- are' induded^. 
urider'-'each- species.- • 

I. Tatera indica Hardwicke ' i. •/ 

This is a large grey rat ($ specimen;, .H*& B., 20.5',cm>y,taih^22 cm.) 
living in warrens with; iarge entrance holes.. Nocturnal., , 

Tatera was only collected at one place in Arabia and that was in 
the immediate vicinity of some wells in ' a shallow depfessidm' just- to 
the sbuth of Kuwait' tbwhj on 15-3-46. Here ‘a 'thriving cplony' existed. 
This species was unknown to a Nejdi Arab and indeed" f rat ••holes'i 
so large as those ;of these K^wai^ warrens were^ seen, .anyyyhef:,e.d'n Saudi 
Arabia*n^.} v . .. , \ 

, The wa.rr.eps were diigf.in.lirm sand whibh was quite baVb 'df vegeta- 
tion during the greater part of' the year, d.iie/to/th’e fact that Any shrub 
suitable for fuel had been grubbed out and all the ’other ’Herbage 
-heavily grazed by the flock of town- goats which daily-. '^i^isited.fhe 
wells during 'Alie hot : season. Nevertheless, during the. 'dooier part 
of the year, the depression supported a .tich.mat ofranpual herbage 
and occasionally crops were grown there. ■ ...... 

Extralimital range. Central Provinces of India westward; 'to Syria. 

2. Gerbillus cheesmam Thomas ’ m. \ ;h 

A beautiful pinky-sandy backed mouse with white underparts about 
the size of a large held mouse. Silky hairs, present : o.nf, the soles of 
its feet. No black hairs in the pencil at the end of the tail. NocturnaL 
Vernacular name (Nejd) ‘J.^rdiya*. 

^ this species is common in sandy places of eastern and N.-E. e^^tra- 
tfopicaP Saudi Arabia and' Kuwait. - / lA 

It is especially abundant amongst dunes of red sandk’'wHefe'-d^^- 
rooted perennial shrubs such as CaLUgonum md Epkedra>^aUm<^row 
md iyikm varied .annualrherbs spring up during , the cool months 
following winter rains. \ . 

w.., Thb, mouse does-, not form -warrens but, lives in, a- srtialft 'faole with 
a: ^single enttanGe u^hrfeh. it. leaves open.. The hole is often, •.burrowed 
into the side of a sand, hummock built-up around, a bushy, .'Ehfeispeiiies 
IS not at all gregarious though two or three are usually about in the 
«ame vicinity. ..... . 


\ ' \MODENTS^ROM ’SAUm ARABIA Am KU Win ' , ^ 4m 

Specimens from. Al Saiyarat (27° io-N.'X44°5q''E.), 22-2 -46 -"Kuwait 
(29°.29'N, x 48‘',E.), 15-3-46; Hafar el Batin (28'3d'N* x 46 ’’E.): ir-t-ae; 

Qariy-ai.(27°35;Nv,x47°4o'E..>. : ; . . . . 

3. Gerbiilus dasyurus Wagner i 

A small desert mouse difficult to distinguish in the field from the 
next, .species, , but the hairs of the upperside are clearer yellow without 
anj .greyish: ones. Soles of hind feet are naked. 

Copm.pn throughout central and east-central Arabia in , limestone 
escarpppnt country, overblown with red sand supporting steppe vegeta- 
tion composed of perennial Rhanterium eppaposum with abundant and 
varied annual herbs and grasses in season. 

_ Nocturnal. Feeds on seeds of annual herbs especially Medicogo. 
i-^requents small holes which are often under loose stone^sklbs. The 
eprance and often a chamber just within the entrance, are "usually 
littered the dry pods of its feasts. ■ v 

Apparently not g‘reg*arious but often abundant where it occurs. ■ 
Specimens, from Thamami wells (27''4o'N. x 45 '’oo'E.), 24-2-46, d , 

1.4 cm., Balum wells 

(27 15N.X44 00 E.), 24-3-46, 9, H & B, 8.5 cm.:, T. 10.5 cm., H.F. 
2.4 cm., E. 1,2 cm. ; and d H & B, 8.5 cm., T. 12 cm'., H.F, ,2.4 
cm., E. i.a cm., and d., H & B. 9 cm., T. 8 cm. {tip broken), H.F-. 
2 cm., E. 1.2 cm. . . ' ^ - 

4- Gerbiilus nanus Blanford (^^ambicum). . ' ^ V 

A spall desert mouse difficult to distinguish from the last; both 
me variable but in general nanus has shorter and greyer, less silky 
hairs on the back, and larger bullae. The soles of hmd feet are naked^ 
Nocturnal. Vpnacular name (Nejd) ‘Farr’ plural ‘Farran^ (but this 
name also applied to rats and mice in gfeneral). 

Probably, rommoner and more widespread over extra tropical Saudi 
fs?rnm?nT typ'cally a mouse of silty wadis draining 

c • V f ' perenniar vegetation 

wnnH shrubs (Zizypkus znd Lycium) and 

woody herbs, (Ztlla s^mosa), and varied Chenopodiaceae, etc;, together 

the cool season. But nanus also 
extends into the habitat occupied by dmsyurits. 

of H burrowed in the sides of hummocks 

rats e.g. occupies the holes of larger 

H Saleh ( 26 » 5 o'N. x 38»oo'E.), , 27-4-46. d. 

{243o^N x^oo^l” 2.4 cm., E. 1.4 cm.; Rumaihiya 

^ 00 E.), 26-2-46; Balum wells (ay^ic'N. x 44'^00'E ) * 

xm^^o'S ^^■3-46 : Artawiya 

^ 45 30 E. 4 20-2-46; Raudha Tinhat (26‘’i5'N. x 46^00'E.), 


5. Psammomys obesHS Cretzchmar 

A desert rat, rather larger than a common rat ; ' upper parts distinctly 
yellowish. at shoulders with rufous tinge on back. The absence of 
outer surface of upper incisors distinguishes this. genus 


m journal; Bombay natural hist, society, voi bi 

Strictly diurnal/ Lives gregariously in warrens composed of large- 
nioutlied holes marked by much excavated soil in front of the entrance. 
The warrens are situated on mounds formed round bushes of 'Haloxylon 
sp., a plant which provides this rat with both food and shelter and 
from which it seldom wanders during its hours of activity in the cool 
of the morning and afternoon. 

This rat lives in very populous colonies and although specimens 
have only been taken in western Arabia at Median Saleh it almost 
certainly extends into central Arabia at Hail (27‘’3o'N. x 4i'’45^E.), 
but probably does not occur in the limestone escarpment country of 
eastern Arabia. 

6. Meriones buryi Thomas 

Very distinct from other members of the genus. Hind feet with 
naked soles. Colour about the same as that of a wild rabbit. Tall 
very dark. Diurnal in habits. 

This is a species* confined to S.-W. Arabia, Aden and the Yemen 
and in the highland trans»montane valleys of Asir in Saudi Arabia. 
In the last locality colonies occur in wadis draining the inland slopes 
to the east where large trees of dcaaa and other robust vegetation 
provide thickest coven Probably also the common rat of the terraced 
cultivated fields* up to 8,000 ft, in the vicinity. 

Buryi was collected only in the wady Hijla (i8®2o'N. x 42®35'E.), 
26-6-46, but in future it should be searched for in the Hejaz highlands 
as far north as Ashaira (21® 40'N. x 40^40' E.) where similar vegetation 
occurs and to which locality several other Yemeni faunal elements 
(especially birds) are known to penetrate. 

7. Meriones erythrourns Gray 

A medium-sized rat with the tail sometimes longer than head and 
body (measurements of some specimens, unsexed, H & B. 16 cm,, 
T. 15 cm.). The upper parts of the body are sandy. Soles of hind 
feet hairy ; skin on soles of hind feet black or dark coloured ; nails 
black; hairs* on top of feet yellowish ; tail reddish-brown above with 
3. pencil of black hairs at the end. 

Very common and widespread at least in north-central and north- 
eastern Arabia where these rats live in small warrens of open holes 
usually made in sandy-silty hummocks around bushy vegetation 
•especially in wady beds where varied herbage grows at' certain seasons. 
Nocturnal. Excavate and feed on bulbs of Iris sp. ■ 

Juveniles, three parts grown, have been trapped in considerable 
numbers during March. Vernacular name (Nejd) /Jerdi’ {Meriones 
in general). 

Specimens from Artawiya (26°3o'N.X45'’3o'E.), 20-2-46; Hafar 
et Batin (28®3o'N. x 46®oo'E.), 15-3-46; Anaiza (26°o5"N. x 44‘^00'E.), 
30-3-46, 6 , H & B. 15.5 cm., T. 16 cm., H.F. 3.7 cm., E. 2 cm.; 
Adwa near Hail (27'’2o'N. x 42^15'E.), 9-5-46, i 9 , H & B. 16 cm., 
T. 15 cm., H.F, 3.5 cm., E. 2.2 cm., Rumaihiya (25°3o'N. x 47'"oo'E.), 
26-2-47. 


: ^ -rodents ^ Mom -SMBI ARABIA AND KU WAIT 4S7 

S.;;'\M€ri0iies' Sundeva!!'" ■':',■■■ ' v'- ' ■■ ■ \ , 

Distinguislied from 'fir3?ilirotmfs Its- ■sligiitiy'''srnalier 'size"' 'and by 
the tail being usually shorter than head aftd body (measurements d » 
H & B. 14 cm,j T. 12.5 em. ; , H & -B. 'cm;)."" "' Soles 

of feet and nails fiesh coloured ; tail cream coloured with blackish 
pehcll of hairs at the end. Cranial characters distinguish the two 
species immediately, in the auditory bullae being enormously 

developed. 

Very common and ‘widespread throughout Arabia, even extending 
into the tropics along the Tihama coastal plaiii. Lives in warrens 
which are sometimes of great extent. The warrens* are very often 
made in silty flats which may support rich annual herbage after rain 
but are quite bare at other times of the year, though of course sub- 
terranean parts of the plants such a,s bulbs, tap-roots, seeds, etc., 
remain available to the rats' as food during dry periods. Warrens 
have even been found on what are probably perenni^ly barren flats where 
the only available food appeared to be grains of vdieat, etc.^ which 
had fallen from passing camel trains. Common amongst Rhanthenum 
steppe oh limestone over-blown with sand where their food was chiefly 
seeds of Medkago. Feeds also on locusts (.Sa/w^ to cerca) when oppor- 
tunity arises. Nocturnal, crepuscular and probably diurnal as well . 

Specimens from Qunfidah (i9°io'N. x 4i'’o5'E.), Gariya (27°35'N.x. 
47®4 o'E.), Hafar el Batin (28°3o^N. x 46® oo'E.), 19-3-46, H 
15 cm.,vT. 14 cm., H.F. 3.2 cm., E. 1.6 cm. ; Balum wells (27°i5'N.’x) 
44°oo'E.)j 25-3-46, $, H & B. 13 cm., T. 12 cm., H.F, 3 cm., E. 1.5 
•cm.,” ,9-4-46, 10-5-46; Rumaihiya (25®3o'N. x 47‘'oo'E.); 2^2-46; 

Kuwait (29°25'N. x48°oo'E.), 15-3-46; Ajibba (27'’2o'N. x 44''2o'E.), 
.24-3-46, c? , H & B. 10 cm., T. 8.8 cm., H.F. 2.8 cm., E. 1.5 cm. 


9. Acorays dimidiatus Cretzchmar 

Rocky country, frequenting niches and crevices amongst boulders 
where annual herbage springs up in abundance after rains, and stony 
hills with scattered small trees and woody herbs or scanty cushion plants. 
These mice move with lightning rapidity amongst boulders but remain 
quite still while under cover. Food consists of seeds of various herbs 
and grasses. Special feeding shelters are frequent in which debris 
of their feasts are scattered about. Captive specimens drink water 
with avidity. 

When alarmed the spines are erected causing the animal to appear 
much larger than it really is. 

Much commoner in western Arabia, Hejaz, where suitable habitats 
-are widespread. Apparently less common in central and eastern Arabia 
where specimens were only taken occasionally amongst limestone 
rocks. 

Specimens from Rumah, Nejd (25°3o'N. x 47‘^00'E.), 25-5-43; 

Shaib Hajlil {27®3o''N,*x 44‘*3o'E.), 24-3-46, c? , H & B. ii cim, T. 
II. 3 cm., H.F. 1.7 cm., E, 2 cm. ; Birka (27"3o'N. x 44"3o'E.), 6-6-46, 
9, H & B. II cm., T. II cm., H.F., 1.8 cm., E. 1.8 cm. and i 9 , 
H & B. 12.2 cm., T. 12 cm., H.F. 1.7 cm., E. 2 cm., (4 foetae) ; 
Wady Liya near Taif (21 " 15'N.x 4o"2o'E.), 17-6-46, d/ H & B. 
II cm., T. 10.5 cm., H.F. 1.9 cm., E. 2 cm., and d, H & B. ii cm., 
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T. II cm., H.F. 1.9 cm., E. 1.9 cm.,; Ablm (x7''oo'N. x43,°05'E.)j, 
21-6-46,:. ^9,, H & B._ ii. cm., T.' 11.3 cm., H.F., 2 cm.,. E. 2 ..cm. 

10. Acomys russatus Wagner 

This species is recognised by its grey belly and feet and by the 
spines starting on bead. Habitat similar to the last, the two. species 
having been collected together at Wady Liya near Taif. Habits also 
similar. 

Common in suitable rocky places in Hejaz and Jebel Shammar, 
Hail, in north-central Arabia, 

Specimens from Wady Liya, near Taif (2i°i5'N. x 40®2o'E.), 
17-6-46, d, H & B. 11,5 cm., T, 7.5 cmi., H.F. 1.7 cm., E. 1.5 cm. 

11, Eliomys melanurus Wagner 

This dormouse, which had not previously been recorded from Saudi 
Arabia, was only collected upon one occasion. However, it appeared 
to be locally common in the district frequenting crevices in sand-stone 
outcrops* 

Locality : Dar el Hamra station on the abandoned Hejaz railway 
(26®5 o'N..X38''2o'E.), 24-4-46, 9, H & B* 13 cm., T. 12 cm., H.F. 
2.5 cm., E. 3 cm* 

12* Jaculus jacnlus Linnaeus 

Common in sandy places, especially in eastern Arabia where its. 
tracks may be seen all over the dunes, but as it. is strictly nocturnal 
and retires by day below the ground blocking the hole behind itself, 
this species is seldom seen. Vernacular name, * Jerboa^. 

Artawaiya (26'‘3o'N7x4S"3o'E.), 20-2-46. 


STUDY OF THE MARINE FAUNA OF THE KARWAR COAST 
AND THE NEIGHBOURING ISLANDS 


A. M. Patil, M.sc. 

{Department of Zoology, Karnatak College, Dharwar) 

Part IV : Echinodermata and other groups 
{Continued from p. 41 of this volume.) 

This is the concluding part of the series of articles on the marine 
fauna of the Rarwar coast and neighbouring islands. It deals mainly 
with the Echinoderms and minor groups, while some vertebrate fauna 
has merely been referred to. 

ECHINODERMATA 

This group is easily recognised by the presence of some degree 
of radial symmetry, usually pentaradiate. They move about by means 
of their tube-feet which are arranged along the radii. All the five 
classes of this phylum are well represented in Karwar. In December 
1^9, representatives of all the five classes of Echinoderms were 
collected in Kamat’s Bay alone. The most common echinoderms. found 
here are the starfishes, sea-cucumbers and sea-urchins. The larval 
forms have also been observed in the plankton. 

ASTEROIDEA 

A s t r o p e c t i n i d a e : 

Astropecten is the only starfish that has been collected in good' 
numbers. They are easily recognised by their five slender arms' 
bordered by a row of large plates. These marginal plates are cons- 
picuous and bear spines on their outside. . The tube-feet • have no 
suckers and they are pointed at their tips. There is no anus. They 
are usually found half buried in sand, exposed at low tide. They have 
been collected in large numbers in the southern region of Karwar Bay 
and also in Kamat’s Bay from November to January, During the rest 
of the year they are only occasionally seen on the shores. 

OPHIUROIDEA 

Op h i o t hr i c i d a e: 

A' number of small brittle-stars have been collected from among 
the sponges and the ascidians encrusting the rocks in Kamat’s Ba^ 
They all belong to the genus Ophiothrix, recognised by their distinct 
central disc and long slender arms which are covered with fine serrated' 
spines. They are greyish in colour and are seen struggling with their 
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long arms when the encrusting sponges and the ascidians are scraped 
off from the rocks. The number of arms in these brittle-stars varies 
from three to seven. 


HOLOTHUROPEA 

H o 1 0 t h u r i i d a e: 

The sea-cucumbers are quite common in Karwar. They have been 
collected in Devagad Island and Kamat’s Bav. Holothuria atra (Taeer] 
is the only species collected in this area. They are elongated sansao-e 
shaped animals without any arms. Their skin is very thick, leathery 
and IS pigmented with purplish brown. At low tide, they can easily 
be Observed half buried in sand in the crevices of rocks. They are 
very common at the northern end of Kincaid Bay and they have' also 
been collected from Devagad Island. Those found in the latter area 
were very big, measuring about twelve inches in length. 

ECHINOIDEA 

Two families of sea-urchins, Temnopleuridae and Stomopneustidae 
are represented in Karwar, Only a few specimens of the former have 
-been collected occasionally. Stomopneustidae are available in ^ood 
.numbers. ^ 

T e m n o p 1 e u r i d a e: 

- family is represented by two genera in Karwar, Temnopleura 

is the commonest and has been collected in Kamat’s Bay. It is a 
small form covered with slender spines which have faint brown bands. 
Live specimens have been collected in the crevices of rocks Occa 
sionally entire coronas are cast upon the shores and a few have 
been collected m Karwar Bay and Kamat’s Bay. The corona is 
greyish m colour with very small tubercles arranged in two vertical 

The other form is represented by only two specimens, probably 
-belonging to the genus Salmacis. They have been found^on thl 
surface of the rocks in Kamat’s Bay. They are fairly large in sire 
■covered with fine slender -banded spines. m sire 

Stomopneustidae: 

■collSted°wSeH°«cr o{ Stomopneiistes have always been 

collected washed ashore on almost all the beaches of Karwar ^ Occa- 

sionallj a number of entire spines in heaps have been seen on the 
rocks which were slightly above the hiiih 17. i o • “ 

half-broken coronas have also been collected Sometimes 

recornised by the pre.ence of big “b“£ on thii™ “a-”'*!™ ™ 
ambotocral areas. The spine, !rl S '“•‘w 

•colour. At the northern end of Kinrf^H and of a deep violet 
found in large numbers attached to roS wS ar^'^T sea-urchins are 
;in water. They have been coIlerteT ftw submerged 

deep. It is said that they are available in I® faflioms 

islands also. ' available in large numbers in the Devagad 
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M a r e t.ri.ci a e,;. 

A good number of feather-stars have been collected in the 
southern corner of Kamat’s Bay only once in the month of December, 
1949. They belong to the genus ''Law|?romeira. The tide was low 
at the time of collection and they were found in a large depression of 
the rock covered over by water. It was a very interesting sight to 
see the continuous wriggling of the fine plumed arms of the animais 
and also the peculiar experience of the sticky feeling of their touch. 
They are flower-like in appearance with forty pinnate arms and a 
bunch of cirri at the base of the calyx. They were deep brown in colour 
with white blotches all over. 

POLYZOA 

This group is* represented in Karwar by two families. They include 
plant-like colonial forms which are usually found in the shallow waters 
of the coast. Each colony consists of a number of individuals known 
as 'polyps’ or 'zooids’. Each polyp is a cup-shaped structure with 
the mouth situated at the centre of the free end. The mouth is sur- 
rounded by a circlet of ciliated tentacles springing from an expanded 
base known as the ‘lopliophore’. They possess a U-shaped alimentary 
canal with the mouth and the anus at the same end. The colonies 
are usually fixed to some solid substratum.. Their ciliated free-swimming^ 
larval forms have often been observed in the plankton. 

M e m b r a n i p o r i d a e: 

In Kamat’s Bay Memhfa 7 iipora Is quite common, growing* on sea- 
weeds and the rocks. They form white encrusting colonies in which 
the zooids lie flat on stones, shells or algae. The colonies are mem- 
branous and calcareous or semi-calcareous and hence they are popularly 
known as 'sea-mats’. Bivalve shells with dry colonies of Memhfanipora 
encrusted on their inner surface, are also' washed ashore. 

The other form is plant-like, found attached to empty shells or 
sea-weeds cast upon the shore. Occasionally a few such colonies 
have been collected on the Karwar beach. These colonies are small, 
transparent and dichotomously branched. They may probably belong 
to the family Bicellariidae , 

BRACHIOPODA 

This group includes solitary animals enclosed bv a bivalve shell 
which is secreted by the surface of the body. They are popularly 
known as 'lamp slieils’. The only representative of this group recorded 
in Karwar is Ungvla, It belongs to the family Lingulidae and order 
Ecardines. The two valves- of the shell are thin, horny, ‘somewhat 
rectangular m shape and of equal dimensions. There is a long fleshy 
stalk passing out between the two valves. The two valves are held 
together by a set of muscles; there is no hinge. They live in deen 
vertical burrows in muddy sands. However, onlv dry shells of Uno-tda 
have occasionally been collected on the Karwar’’ beach. ^ 
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CHAETOONATHA 


This is a small group including transparent pelagic animals. They 
are small, wormrlike and often observed in the plankton darting about 
and appearing like cellophane arrows. They are popularly known as 
‘arrow-worms’. The body of these worms is divided into head, trunk 
and tail, bearing fan-like transparent projections: The mouth js on 
the ventral side of the head surrounded by curved bristles. 'Sagitta 
is the common arrow-worm abundantly seen in the plankton and 
easily recognised by its graceful swimming movements and the two 
pairs, of lateral fins, 

UROCHORDA 

these animals are mostly sessile growing permanently attached 
to rocks or sea-weeds. A few are pelagic. They are easily recognised 
by the jets of water coming out of their body, when the- animals are 
disturbed. They are commonly known as ‘sea-squirts’. The forms 
collected and observed in Karwar are mostly colonial animals, of the 
‘Compound Ascidian’ type, and probably they belong to the family 
BotrylMae, Some solitary forms^‘Simple Ascidians’, have also been 
observed m the shell debris (‘shell sand’), attached to bits of shells 
and dry pieces of weeds. The compound ascidians are commonly 
seen between tide marks as massive colonies encrusting the rocks 
which do not face the breaking waves and they are also found in the 
crevices of the rocks. ^ These animals- are abundant in Kamat’s Bay 
Binge Bay and Kincaid Bay. The rock surfaces near the low tide 
mark are usually covered with these ascidian colonies along, with 
sea-weeds and sponges. These encrustations- harbour a variety of 
animals such as planarians, nemertine worms, polychaete worms sipun- 

, r isopods, amphipods, prawns crabs-, nudibranchs, 

opliiuroids, etc. ^ 

The free-swimimng- larva of ascidians, popularly known as the 
Tadpole larva of Tunicata’, is often seen in the plankton In ^ood 
numbers. It is usually seen swimming about by means of a 5iort 
stra^ht tail containing the dorsal nerve-cord and notochord. 

Fhe ;^ankton also contains the free-swimming pelagic solitary 
tunicate, Oikopleura. They are found in large numbers almost through- 

of T be_ recognised by the jerky movements 

of their large locomotor tail which contains the notochord. Their 
body IS comparatively small and is periodically cast off. 

Higher Chordata 

collections' and3 t^ cSy^hem S Tthosl 

caught in the nets are included: and thev would L!. ^«es 
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y ■ Like ;otli,eif ::places:: on the. . west,,-^ ■ Ifidi^, :.Kar.i^ar' a.l-&ov abounds 

in a . large variety , of fishes. ^ The -fishes commonly -divided- into 
two sub-classesj the Elasmdbranchil*~cartilagin6us fishes 'with ' at least 
five pairs of gill-slits- — ^and the; Teleostomi— bony fishes with ■ the gills 
covered by an operculum. Amongst the cartilaginous fishes the 
following sharks, skates and rays are frequently seen, in the nets 
drawn ^thQ.. /s’hotQS_i,:yScoMpdon,: OhiloscylMuiu^ !ZygciBnd^ 

N ar cine ^ etc. Amongst the bony fishes, %he 
following are some of the most common: RastrelUger (the common 
Indian Mackerel), Tetrodon (pie Puifer fish), Periophthalmiis (the 

Anguilla (the eel), and many others like the Triacanthus y 
Solea^ CynoglossuS) SillagOy SAuruSy OaranXy SerranuSy BatrachuSy etc* 

Sea-snakes’ have been collected occasionally on the Karwar shores. 
They were either caught in the fishermen’s nets, or cast up on the 
■beaches, or sometimes collected by hand nets. They varied in length 
from one to three feet. The smaller specimens were dark grey in 
colour with transverse yellow bands. These markings were faint 
in the larger specimens. The lower jaw has a median groove which 
is partly indented at the anterior end. These snakes probably belong 
to the genus Enhydrina (Gray). But it is interesting to note here 
that there are certain fundamental differences in the specimens collected 
in Karwar and the species already described, which has rendered the 
identification difficult. There are very small scales on the head and 
the ventrals are not at all distinct. The hemipenis is club-shaped and 
smooth. 

Amongst the mammals, only Dolphins have been observed in the 
Karwar seas. When the water is calm they are often seen at the 
surface. They can easily be recognised by their peculiar swimming 
movements which is an up and down rolling motion in contrast to the 
side-to-side movements of the fish. They have very often been seen 
in the Baitkal Cove and Karwar Bay, 

Conclusion 

From the foregoing accounts (J.B,N.H.S,y 50 & 51), it is evident 
that the fauna of the Karwar coast and neighbouring islands offers 
a great variety covering almost all the classes of the animal kingdom. 
It should however be noted that the Karwar coast is conspicuous by 
the absence of any coral formations. In spite of the variety of forms 
recorded, their numbers are generally poor and their availability quite 
uncertain. This observation is especially true of such animals as are 
washed ashore at different seasons of the year. It can also be observed 
that the Karwar coast is particularly rich in its moliuscan fauna. 
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CERCMPMIS EMBLICA - SP. NOV. (FAM* . APHIDIDAE)--^A*: 
; ; NEW APHID PEST ON EMBLICA officinalis' 


G. A. Patel, ph.D. (Corneil) 

.AND 

H. L, Kulkarni, m.sc. (Agri.) 
Agricultural College, Pootia 


The genus Setaphis 
four species namely S, 
hougainvillaceae Theo. ; 

All of them are from the old world and the first one is the type species. 
The genus is characterized by the presence of a pair of long setae 
on the abdomen, media once branched, and the short cornicles. We 
have been informed by the Director, Commonwealth Institute of 
Entomology, London, that Setaphis v.d. Goot is preoccupied and 
hence the genus Cerciaphis Theobald, which had been sunk as a 
synonym of Setaphis, should be restored. Accordingly a new species 
of this genus which has come to our notice, is herein described as- 

Cerciaphis emblica sp. nov. 

Description: Alate viiviparous female : Average length 
*^3^7 mm. Head : (Plate I, Fig. i) citrine drab, flat between 

the bases of antennae as in genus his, with a median ocellus, the- 
other two situated by the inner aspect of the compound eyes. Distance 
between the bases of antennae 0.164 mm. Rostrum: length 0.380 
mm. reaching the third coxae, dark apically. Antennae: five seg- 
mented, average length 0.883 ±0.061 mm., shorter than the body,, 
first, second, and the last segment dark distally, 'rest citrine drab.; 
third segment longer than fourth, with 14-16 circular, double walled 
sensoria which are evenly distributed; fourth segment shorter than 
filth with 1 or 2 circular double walled sensoria, the primary one 
situated apically; fifth segment long, flagellum shorter than base with 
a compound sensorium situated at the apex of the base. 

Table I.— Average lengths of antennal segments of alate forms in mm. 


i is of rather infrequent occurrence and only 
v.d. Goot, S, viridis v,d- Goot, S. 
and S. formosanus Tak. are known to exist. 


' 1 ' 

i 

, , . 1 
If ' ' 1 

ITT 
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.... .... , , ,j 


iii 

IV 

Base 

j Flagelltim 

•0543±*G06' 

j ■ 

•063S±-0l9 

■ 1 

0*34S±*0322 

0'176±0-147 

0-1S5±-020 

0’0819±-010 
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Eyes: Compound eyes prominent and dark. 1 hoi ax : in tresh 
specimens prothorax dark at anterior dorsal border, rest ot the dorsum 

citrine drab but little lighter than the head, sternum pale. Aleso 
and nietathorax and dorsum darker than the prothorax, sternum like ihe 
dorsum except the posterior border of the metasternum which is paler. 
Legs : femur, apices of tibia and tarsae dark, 4i\xrage lengths 
of first, second and third tibia 0,509 i 0.47^ i 0.049 and 

0. 599 i .152 mm. respectively. Forewings: (Plate i, hig. 4 smoky, 
average leng'th 2.006 dz o.iio mni., stigma dark, cubitus (01 modia 
of American authors) once branched as in genus 1 0x0 pie ni and 
Phloeomysus, with bands along the veins giving smoky appearance 
to wings. Hind-wings: (Plate I, Fig. 5) reduced as in Mwropanus^ 
and Penialonia; average length 0.430^:0.052 min. Anterior margin 
with a dark band along a feeble vein — the band widening at the apex 
of the wing. Abdomen: Malachite green, slightly elongated or oval, 
lacking hairs .—Cornicles : very short, cone-shaped, of lachnid appear- 
•ance, slightly striate, provided with one or two very small bristles. 
Abdomen just above the cauda provided with a pair of long setae 
(Plate I, Fig 3) measuring 0.186 ±0.036 mm. projecting horizontally 
beyond the. caudal apex, slightly curved, sharply pointed broad based 
striate, and provided with a short bristle at the apex. Cauda: (Plate 

1, Fig. '2) not distinct, slightly dark, rounded uniformly, with some 
rather long bristles. 

lApterous viviparous female; Average length 1.5 14 ± 0.374 mm. 
Fresh specimens pale green, with abdomen, head, thorax, legs and 
cornicles olive buff coloured. Head: (Plate I, Fig, 7) almost Hat 
between the bases of antennae, distance between the bases of antennae 
<^•171 ±0.027 mm. frontal tubercles, almost absent. Eyes: very small, 
composed of three facets only. Rostrum: dark apically, reaching 
the third coxae, somewhat stout and 0.388 ± .041 mm. long. An- 
tennae: short,, five segmented imbricate with three or four very small 
•hairs. , ' Average length 0.890 ± .07 mm.; first two segments, basal 
half of third and’ fifth dark, rest pale. Third segment with no sen- 
soria, longer than fourth segment, which has one apical normal sen- 
sorium, fifth segment with a compound sensoria situated at the apex 
iof the base. 


Table 2.— Average- lengths of antennal segements of 
apterous forms in mm. 


I 

II 

IH 

IV 

V 

Base 

Fiagelltim 

•060 ±-007 

• 051±-009 

0 - 3 S 7±-023 

9, 187 db *022 

0 - 16 Si :-018 1 

' . 1 

0 - 83±-02 


Legs , pale, except tarsae -which are darker, provided with a few 
short bristles,, tarsae rather short, roughly imbricate with very long 
bristles at the apex. Average measurements of fore, mid and, hind 


JoiMi.j Bombay Nat, filst Soe. 



Plate I Cetciaphis emblica sp. nov. 


Fig. 1 Head alate viviparous female. 

Fig. 2 Cauda „ 

Fig. 3 Cerci (setae) alate viviparous female. 

Fig. 4 Fore wing female. 

Fig. 5 Hind wing female. 

Fig. 6 End of abdomen, apterous viviparous female. 
Fig. 7 Head, apterous viviparous female. 
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tibiae /are 0*357 ± .045^ (o;4i9 i -041 and o.,,45i ir loi mm*. respec- 
tively. Abdomen : malacrite green uniformly oval, but slightly 
swollen in the region of the eornicles with a pair of long setae 0.213 ± 
0.029 aim. long as in alate. Cornicles: (Plate i, Fig. 6) very short, 
cone shaped of lachnid appearance, slightly striate provided with one 
or two very small bristles. Cuda: as in alate. 

Holotypes: Alate viviparous female. Measurements in mm: 
body length 1.38, distance between bases of antennae 0.113, antennal 
segments— first 0.05, second 0.059, third 0,334, fourth 0.175, 
fifth base 0.156, flagellum, 0.078. Fore tibia 0.446, mid tibia 0.444 
and hind tibia 0.552. Fore wings length 1.813, hind wing 0.378. Setae 
0.156. Apterous viviparous female : Measurements in mm: body 
length 1.38, distance between antennal bases o.i 81, rostrum 0.385, 
antennal segments — first and second 0.57, third 0.368, fourth 0.209, 
fifth base 0.175 flagellum 0.092. Fore tibia 0.368, mid tibia 0.46, 
and hind tibia 0.552. Setae 0.281. To be deposited in the Common- 
wealth Institute of Entomology, London. 

Distribution and host plants : The specimens were collected at 
Poona and Anand (Bombay State) on Emblim ojficinaUs. This is an 
agriculturally important fruit tree cultivated for its vitamin C rich 
fruits. The observed infestation in 1949 has been so very heavy as 
to make us regard this aphid as an, important economic species. No 
other host plant has been recorded. 

Discussio.n 

The descriptions of both alate and apterous forms indicate 
that the species is closely allied to S. viridis v.d. Goot, (1917). 
An attempt was made to find its type specimens. However, Dr. 
D. W. Roepke of Lab-F. Entomologie Wageningen, Holland, a 
co-worker of Dr. van der Goot imforms us in a personal communica-* 
tion that the latter described his species of Javanese aphids from 
chloralphenol mounts, without any further protection and were soon 
lost due to tropical climate and hence the type specimens of S. viridis 
are not available. Further Dr. Takahashi (1922) who has also contri- 
buted on the subject, having lost his collection, does not possess any 
slide of this species ; consequently we have to depend on the published 
description alone. Alate forms of S. viridis as described are longer 
than the species described here. The character of banded wing* is 
also found in S . viridis and the general body colour and the ratios 
of antennal segments are also nearly similar. 

However, the new species described here differs from S. viridis in 
two important characters of specific rank ; those of sensoria on the 
third and fourth antennal segments of the alate forms. S, viridis 
as described has 25-32 and 4-5 sensoria on third and fourth antennal 
segments respectively, while the species described here has only 14-19 
and 1^-2 sensoria on the corresponding segments. These facts lead us to 
believe that the species described here is a new one and unless a fresh 
collection of S. viridis from its original habitat indicates the number 
of sensoria lesser than those stated in the original description there 
are few chances that the species described here may be a synonym 
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of S, mridis. As we have been informed that Setaphis v.d. Goot is 
preoccupied, Cerciaphis Theobald, which had been sunk as a synonym 
may be restored, the new species described here is referred to as 
Cerciaphis emblica. 
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VEGETATION OF THE DELHI ‘RIDGE' 



■ BY,' ' 

Sunil Kumar MukherJ^^ 

Botany Department, Delhi Uniwrsity 
Introduction 

Fioristic and vegetational studies have been much neglected in 
India since the publication of Hooker’s Flora of British India and 
Other provincial floras in the later part of the nineteenth and early 
twentieth century. During the last decade some interest has been 
revived in the subject and attempts have been made to study the 
local vegetations (Biswas, 1941, 1950; Biswas & Rao, 1951; Jain & 
Bhardwaja, 1949; Kadambi, 1950; Mooney, 1942, 1944; Mukerjee, 
1947; Raizada, 1939, 1950; Razi & Govindu, 1949; Santapau, 1951; 
Thirumalachar, Razi & Swami, 1949; Venkatesh, 1948; etc.). This 
will help ultimately in a revision of the Flora 6f India, if such interest 
is taken^ by ^ all the Universities and other scientific organisations and 
proper^ facilities are made available for this purpose. The present 
paper is an outcome of the collections and observations* made during 
excursions to the Delhi ‘Ridge’, where our students are regularly 
taken out for field studies. 

Whatever previous records are available on the vegetation of Delhi 
are included in the Flora of the Upper Gangetic Piain by Duthie 
(1903-20). But the collections from Delhi district do not appear to 
be well represented in this Flora. Singh {1945) bas, made .some 
collections from this area and published a list of useful plants. But 
he has not studied the plants from the fioristic aspect. ' ‘ 

The Ridge and its Ecology ^ ' *. 

The low, narrow range of sandstone hills* passing west of New 
Delhi and again through the notified area, and finally terminating 
on the right bank of Jumna is known as the ‘Ridge’. It is a pro- 
longation of the Aravalli Hill ranges and enters Delhi from Gurgaon 
on the southern border. The range is very narrow near Delhi and 
about 2-300 ft. high from the base. It consists of the outliers of 
Ahvar quartzite belonging to the Delhi system of transition group. 
The surface contains big and small stones and gravel mixed with sand. 
The humus content of the soil is low due to poor sparse vegetation. 
There are some depressions in the lower portion, where water 
accumulates during rains and washes down the upper layers 'making 
the soil slightly richer and higher in humus content due to the rotting of 
leaves , and . other . parts of plants.' , ' 

The climate of the area is quite rigorous and unfavourable for 
the growth of luxuriant vegetation. The temperature shows great 
fluctuations between the summer and winter both of which are severe. 
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The maxim usually registers 114-11^'' F. in shade, 

whereas the minimum goes down as low as 34-40° F. During the 
summer hot winds blow at a high speed from the adjoining Thar 
deserts of Rajputana and make the atmosphere very dry. The 
average annual rainfall is about 26 inches, of which the major quantity 
is received during the summer in June-September, and the remaining 
amount during the winter in November-Janiiary, But the rainfall 
at Delhi has slightly increased during recent years, possibly due to 
the planting of a number of trees in the city, as is* apparent from the 
record of Hooker and Thompson giving the rainfall figure at Delhi 
as 2i-| inches in 1855. The monthly normals of the different climatic 
factors are given below:-— 
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33 
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General Aspect of the Vegetation 

The natural vegetation of Delhi maiy be broadly grouped under 
four categories (i) vegetation of the ‘Ridge", (2) the weed flora of 
cultivated fields and the vegetation of waste lands, (3) the vegetation 
of the riverine tracts adjoining Jamuna, and (4) the hydro-phytes of 
the ponds and lakes. ; 

The Ridge, however, maintains the characteristic natural veg'eta- 
tion of the area, which may be classified under two categories the 
permanent vegetation, occurring throughout the year: and M the 
efhememl vegetation, consisting of the annuals growing mainly during 
the short rainy season when abundant moisture is available in the soil 
and m the atmosphere. The permanent vegetation is xerophytic in 
ecological peculiarities due to the rigorous climatic and edaphic 
conditions and gives an appearance somewhat like a thorn scrub or 
bush jungle. But the number of plants is somewhat fewer than in 
other scrub jungles of India. 

The trees are very few and mainly represented by Azadirachta indica 
A Jn&s., Salyadom persica Unn., S. oleoides Dene., Prdsopis spicigera 

Willd., A. leucophloea 
RnvK ’ pnn., TecomeMo undulata Seem., Ehretia laevis 

Roxbiirghn Planch, and Butea monosperma (Lam.) 
Kuntze. Among these SaLvadora, Acacia, Prosopis and Balanites have 
:ter.opiorphic features, whereas Azadirchta, although introduced, appears 
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to be well adapted to this climate and poor soil. This plant 
has definitely some adaptation for poor soiTas' is apparent from above 
and from its successful growth in the black-cotton soils of the Kurnool 
district (Madras), where other trees seldom flourish. Its ecological 
peculiarities ' deserve further studies.. 

The thorny shrubs occupy a good amount of the area and are more 
successful than the trees. The common types are mimmularia 

hBmk., .Ceipparis aphylla Roth., C, sepiana Linn., Celastrus sene^ 
galensis Lamk., Grewia hetulaefolia Vahl., Calotropis procera R, Br., 
Cafissa spinatum Linn. The common cactus of India, Opuntia 
Haw., is also present in this area. Among the climbers, the 
most common are Maenia arenana Hk.f, & T^ with thick xeromorphic 
leaves, and Daemia extensa R. Br., an Asclepiad, with densely hairy 
leaves. Crypto stegia grandlflora R. Br. is found commonly in the 
depressions where the soil is richer. Among undershrubs, Adhatoda 
vmica Nees is very common and covers most of the area ; it is spreading 
successfully. 

There are a few undershrubs which remain almost dormant during 
most part of the year and come into vigour and growth after the 
rains, viz. Tephrosia ptirpiirea Feers.,, Ocimum americamim Linn., 
Hihkcus micrantJms Linn. f. etc. 

The Ephemeral Vegetation consists mainly of herbaceous annuals, 
the seeds of which remain dormant during the winter and summer 
and germinate after the first rains, covering the ground for a period 
of 3-4 months during July to December. They complete their growth 
during' this period and then produce seed, which on dispersal 
cover open barren areas, if properly protected. They ultimately help 
in mcreasing the humus content of the soil and extending the vegeta- 
tion to barren areas. The commonest and most successful annuals 
belong to the Amarantaceae, Chenopodiaceae. Tiliaceae, Pedaliaceae, 
Compositae, Capparidaceae, Leguminosae, Convoivulaceae, Cucurblta- 
ceae, Acanthaceae, Gramineae, Gyperaceae, and Commelinaceae. 
Among them Achyrayithes aspera hlnn,^ Pupcdia lappaced Juss., Boer- 
havia diffusa Linn., Trianiliema portiiTacastrum lAnn,^ Tnhtilus 
terrestris Linn., Rhynchosia mmima 1 ) 0 , j Euphorhia hirta lAnn,^ 
Corchorus .aestuans Linn., Ipomoea Linn.;, I, pilosa Sweet, 

Heliotropium istrigosum Sesamum indictim Linn., Martynia^ 

diandra Glox,, Coccinia indica W. & A., Cleome visc<ysa Linn., Xan- 
thium strumarium Linn., Peristrophe hicalyculata Nees, several 
species of Eragrostis, CenchrUiS cfham Linn., Chfyso<pogon mon- 
fa 7 tus Trin., Oropetium thomaeiim Trln.^ Heteropogon contortus, 
Cyperus rotnndus Linn, and Kyllinga triceps Rotth, are common. 
These plants are more dense at the margin and bottom of the pits 
and depressions, and 011 the fiat lands near the base than on the sloping 
bill' sides. 

Vegetational Complex and the Dominant Pi^ants 
OF THIS Arid Region 

A study of the ‘ Introductory EssayVto the Flora of India by Hooker 
& Thomson (1855), and an Outline of the Vegetation of India by Hooker 
(1904) and by Calder (1938) suggests that the natural vegetation of 
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Delhi, as represented by the plants on the * Ridge’, has common 
features with the flora of Rajputana, the Punjab plains, and the drier 
part of the Upper Gangetic plain, as Delhi is situated at the common 
border of the three regions. 

Among the different types of vegetation iound^ in India, the Mry 
forests’, are situatedrin Rajputana .and,, the, Punjab, and, are represented 
by the families Leguminosae, Capparidaceae, Salvador aceae, Tamarica- 
ceae and Rhamnaceae. The most characteristic trees are Pfosopis 
spicigera Linn, and various species of Tamarix, Salvadora and Capparis. 
The flora of the western extreme of the Gangetic Plain is continuous 
with the dry districts of the Indus plain as suggested by the presence 
of 'Pegmiim Hamala Linn., Pluchca lanceolata C. B. Clarke, 
Tecomella imdulata Seem,’ and such other species. The principal 
forest in this region is that of Ajmer, * characterised by Afiogeisstis 
pendula Edgew., Acacia Senegal Willd., Prosopis spicigera ’Linn., and 
species of Boswellia, Balsamodendfon , Maringa, and Rhus._ Salvadora^ 
is characteristic of the so-called ^‘Reh-lands” of this region impregnated 
with alkalies’ (Hooker 1904, Calder, 1938). The extensive tracts of 
low and scattered tree jungle, found near Lahore and further to the 
north and east, ‘consist chiefly of Capparis aphylla Roth, Acacia arahica 
Willd., A, leucopMoea Willd., Prosopis spicigera Linn., Zicyphiis 
'Lotus Lamk., Salvadora oleoides Dene, and Cocculus Leoeha DC.’ etc, 
(Hooker & Thomson, 1885). 

Among the types mentioned above, the Ridge vegetation is repre- 
sented by Prosopis spicigera Linn., Salvadora persica Linn., S. oleoides 
Dene., Capparis aphylla Roth., C. sepiaria Linn., Acacia Senegal 
Willd., A. arahica Willd., A, leucophloea Willd., Balanites Roxhurghii 
Planch., Butea monosperma (Lam.) Kuntze, Carissa spinanim Linn., 
Zi^yphus nummidaria Lamk,, Cocculus hirsutus (Linn.’) Diels, Pluchea 
lanceolata C. B. Clarke and scattered individuals of Tecomella undulata 
Seem. This supports the view stated above, that the Ridge vegetation 
represents a mixture of the floral elements of three regions — Rajputana, 
the Punjab and the drier parts of the Upper Gangetic Plain. 

• The Ridge therefore maintains a representative natural vegetation 
for Delhi, which is situated at the border of Rajputana deserts. The 
permanent vegetatmi has such xeromorphic features and physiological 
peculiarities, which enable them to withstand great fluctuations between 
the summer and winter temperatures, as also to pass over the long 
drought period of about 6 months, especially during the summer^ when 
there is little moisture in the soil and in the atmosphere. ’ Under 
such trying conditions, the more successful plants, which 
form the dominant feature of the vegetation, are Prosopis 
spicigera, Acacia leucophloea, A, modesta, A, Senegal, Capparis 
sepiaria, C, aphylla, Ehretia laevis, Butea monosperma, Balanites 
Roxbiirghii, Celastrns senegalensis, Carissa spinanim, Maerua arenaria, 
Grewia hetulaefolia, Zkyphus nummularia, Adhatoda vasica and 
Tephrosia purpurea. If properly protected, these types will be able 
to^ coyer successfully quite a good amount of the barren areas of this 
arid region, and will also help in increasing the humus content of the 
soil by the growth of the ephemeral vegetation during the rains 


VEGETA TIOiV OF THE DELHI ^RWG Er 


443 


: ; LIST OF SPECIES, - . 

^ Plants collected from the * Ridg’d* along with a very 

brief description IS given below* ..The names are arranged according 
to Bentham & Hooker’s system as in Duthie’s Flora and comprise 
178 species under 44 lamilies. Those which have not been recorded 
previously by Duthie are marked with an asterisk. According- to the 
number of species the following six families are predominant ; — 

(31), Gramineae (25), Compositae (14), Amaranta- 

ceae (9)1 Acanthaceae (8) and Capparideae (6). 

Class I. Dicotyledons 
Division X. POLYPETAL AE 
Sub-division 1. ThalamiUorae 
Menispeemachae 

1. Cocculus hirsutus (Linn.) Diels in Engl. Pflanzer. Menisperm. 236 : 

1 o‘o* DC., Syst. 1: 525; P.B.I. 1: 101; F.U.G.P. 

A climber with unisexual flowers ; fl. in Feb.-March. Common. 

Papaveraceae. 

2. Argemone mexicana Linn.. Sp. PL 508; F.B.I. 1:117; F.U.G.P. 

^ An American species naturalised in India ; fl. in Dec -March 
Common m waste lands, but not so on Ridge. tJec.-Marclj. 

Capparideae 

3. Cleome viscosa Linn., Sp. PI. 672 ; F.B.I. 1: 170 ; F.U.G.P. 1 • 150 

An annual herb ; fl. July-Sept. Quite eomm on. * 

^ i>c. 

Common in the area' but not on 

5. Maerua arenaria Hk. f. and T. in F.B.I. 1 ; 171 • F.U Q-P 1 ’ 51 

Perennial woody climber; fl. in March-April. 

‘^'FVGVlIsr ^ ^ U 172; 

in A^rirSe™ flowers; fl. 
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7. Capparis aphylla Roth, Nov. Sp. PI. 238 ; F.B.I. 1: 174; F.U.G.P, 

1:53. 

A thorny leafless shrub with zygomorphic reddish flowers; fl, in 
April-July. Fruits used for pickle. Very common in barren areas. 

8. C. sepiaria Linn., Syst. (ed. 10) 1071 ; F.B.I. 1: 177; F.U.G.P. 

1:53. V 

A spiny shrub with round black berries; fl. in May as also in July 
after rains. Very common. 

•POLyGALACBAE 

9. Polygala chinensls Linn., Sp, PI. 704; :F.B.L 1: 204; F.U.G.P. 

1:62. A winter annual. 

Caevophyllaceae 

10. Polycarpaea corymbosa Lamk., 111. 2: 129; F.B.I. 1: 245; 

F.U.G.P. 1 ; 68. Herb 6-12 inch long with silvery flowers closely 
aggregated. Fl. in winter. 


POETDLACACEAE 

IL Portulaca quadrtfida Linn., Mant. 1 ; 73; F.B.I. 1 : 247 ; F.U.G.P. 
1: 70 A prostrate annual with yellow flowers. 

Malvaceae ‘ 

12. Sida veroniMefoiia Lamk., Encycl. 1 : 5 ; F.U.G.P. 1,: 80 : Syn. 5. 

Willd. ; F. B.L 1 : 322. 

aftef epicalyx. Fl. 

13. AbuWon^ indicun, G. Don., Gen. Syst. 1: 504; F.B.I. 1: 326 ; 

A perennial herb with yellow flowers without any epicalvx Fruit- 
prominent, carcerulus. Fl. most part of the year. 

Vaa? 1 ^ = ^<^3, t. 49; F.B.I. 1 : 336; 

An erect annual, 1.2J ft. high, with yellow flowers. Fl. after rains. 
16. Malv^trum coromandelianum Garcke; Gamble, Fl Madras 

^ herb, 2-3 ft. tall with yellow flowers. Fl. in Sept-Oet 
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Tiliaceae 

17. Qrewia betulaefolia Juss. ; Gamble, FI. Madras 1; 117: Syn. 

1^' 1 • 33 ; F.B.I. 1 : 385 ; F.U.G.p! 

A shrub, 3-5 ft. tall with obovate leaves with crenate- serrate margins 
and 2 to 4 lobed oraiige-red drupes of the size of a pea. Very common. 
FI. in July- August. 

18. Triumfetta bartramia Linn. : Roxb., FI. Ind. 2 : 463 ; Syn. 

T. rkomboidea Jacq., Bnum. PI. Carib. 22; F.B.I. 1: 395; F.U.G.P. 

J I 118, . 

^ An annual herb with fruits having hooked spines. FI. after rains 

Common in the area, 

19. Corcfaorus trilocularis Linn., Mant. 77 : F.B.I. 1: 397: F.UGP 

1:120. . x.u.vj.jT. 

An annual herb, with 2-3 in. long cylindrical capsules having entire 
erect and short beak. Rather rare. FI. after rains in July-Sept. 

20. C. tridens Linn., Mant. 566; F.B.I. 1 : 398; F.U.G.P. 1 : 121. 

An annual herb with 1-2 in. long cylindrical capsules without wings 
and terminated by 3 spreading points. Rather rare. Fi. July-Sept. 

21. C. aestuans Linn . ; Syn. C. aculangidus Lamk., Encycl. 2 : 104 • 

F.B.I. 1:393 /F.U.G.P. 1:121. ^ - iui , 

An annual herb with short (1 in.), stout, winged and cylindrical 
capsules with 3.fid beak. FI. in July-Sept. Gommon in depressions 
and flat lands. 


Sub-division 2. 

ZvGOPHYLLEAE 

22 Tribulus terrestris Linn., Sp, PI. 387; F.B.I. 1:423; F.U.G.P. 

A prostrate herb with yellow flowers, occurring commonly in drv 
sandy soil. FI. almost throughout the year. 

23. Fagonia cretica Linn,, Sp. PI. 386 ; F.U.G.P. 1 : 127. 

m spiny undershrub with pale rose coloured flowers. 

ri. iMov.-Dec, Rare on ridge. 

Sim ARUBA CEAE 

24. Bal^ltes Roxburgh! i Planch, in Ann. Sc. Nat, (Ser. 4 ) 2 • 2=58 • 

F.U G.p'l^ Egypt, t. 28/ ff li 

Ridge.'ph Aprif-MTyl^ Delhi 
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Meliaceae 

Azadirachta indica A. Juss. in Mem. Mus., XIX, 1. 13, f. 4 ; Syn 
Melia AsadiracUa Linn., Sp. PI, 385; F.B.I. 1 : 544; F.U.G.P, 


An introduced plant. Quite successful on Ridge. FI. in May 


Celasteaceae 

26. Celastrus spinosa Royle; F.U.G.P. 1 ; 159. vSyn. Gynmosporia 

Royleana Wall, in F.B.I, 1: 620. 

Erect spinous shrub with turbinate capsules. 

27. C, senegalensis Lamk., Encycl. 1 ;661; F.U.G.P. 1 : 159, Syn. 

Gymnosporia montana Benth. in F.B.I. 1 ; 621. 

Erect spinous shrubs with globose capsules. FI. after rains 
Common. 


Rhamnaceae 

28. Zizyphus nummularia W. et A., Prod. 162 ; F.B.I. 1 : 633 • 

‘ Lamk., Encycl! 

*3 • oXv/ JC*vJ«vy»ir * 1 t 

orbicular serrate leaves and 
globose drupes of m. diam. FI. June ; fr. Oct.-Nov 


Sapindaceae 

29. Cardiospermum halicacabum Linn., Sn PI 
F.U.G.P. 1 : 178. ' 

A climbing herb with tendrils and pinnately c 
after rains. Rather rare, found in depressions in 


Sub-division 3. CalycUlorae 
Leguminosae 

30. Melilotus indica All., FI. Pedem. 1 : 308 • F.U 

M. parviilora Desf. ; F. B.I. 2 : 89. ’ ' 

A small herb with pinnately trifoliate leaves and 
long racemose inflorescence and straight pods FI 
dant within the area but rare on the Ridge. 

31. M, alba Desr. in Lamk,, Encycl. 4 • 63 • F R r 

1:208. ■ ’ 

Similar to the preceding type but flowers whi 
Rare on Ridge. 


in winter. 


*32. Atylosia dongata Benth. ii 
A herbaceous twiner, FI. after 
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33. -RhyBcliosia^^^^ 2 : 385; F.BJ. 2 : 223 ; F,U.G.E 

,1 ®, 222 » 

A twining climber with tri~foliate leaves and usnally 2-seeded nods 
about J inch, long. FI. after rains. Common. ' ' 

34. Butea^ monospenna (Lam.) Kuntze Sya. B. /ra^i^asa Koen. 

ex Roxfa., Cor. PI. 1 : 21, t 21 ; F.B.r. 2 : 194- F U OP 
1 : 240. ’ ■ ■ 

TreeAvith beautiM to April. Common in 

New. .De.lm , Ridge. 

35. Tephrosia purpurea Pers., Syn. 2 : 330 ; F.B.r. 2 : 112 ; F.U.G.P, 

1 * 

Perennial undershrub with pink flowers. Very common FI more 
after rains. ' ' 

36. T. villosa Pers. ; F.B.I. 2 : 112 ; F.U.G.P. 1 ; 245. 

^ A small diffuse undershrub, with 2-3 in. long leaves. Inflorescence 
about 6 m. long with flowers in distant fascicles. Pods denselv clothed 
with white silky hairs. FI. after rains. Rare. 

37. Indigofera linifolia Retz,, Obs. 4 ; 29 ; F.B.I. 2 : 92 ■ FUGP 

1 ■ 249 * 

1 herb with simple linear leaves and globose 

1-seeded pods. FI. after rains. Common. 

38. I. cordifolia Heyne ex Roth, Nov. PI. Sp. 357 • F B T 2 • 02 • 

F,U.G,P. 1 : 250. . 93 , 

Differs from the previous in oblong 2-seeded pods and nvat*. 
cordate leaves. FI. after rains. Not so common. ^ . nd o\ate- 

39. I. enneaphylla Linn,, Mant. 2 : 272 ; F.B.L 2 : 94 ; F.U.G.P. 

^ Very small prostrate herb with 5-9 foliate imparipinnate leave., 

bright red corolla and 2-seeded cylindrical pods. PI. throughout the 
year. Very common. .•“ivua.uoui me 

40. 1 . hirsuta Linn., Sp. PI. 751 ; F.B.I. 2 : 98 ; F U G P 1 ^ 254 
Sub-erect herb, 2^ ft. tall with 5-11 foliate leaves and flowerk in 

axillary racemes. Pod quadrangular, densely pubescent, 6-8 seeded. 

; F.B.I. 2 : 179; F.U.G.P. 

rEF -- - ” 

42. Zornia^diphylla Pers., Syn. 2:318 ; F.B.I. 2 : 147 ; F.U.G P. 
A diffuse herb with monadelphous stamens and jointed pods, 
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43. Vicia satlva Linn. var. angostifolia Linn. ; P.B.l. 2 : 178 ; F.U.G.P. 

1:258. 

A small diffuse herb. FJ. pinkish. FI. during winter. Common in the 
area, rare on Ridge. 

44. Alysicarpus bupleurifolius DC., Prod. 2 : 352 ; F.B.I. 2 : 158- 

F.U G.P. 1 : 277. 

A diffuse herb with simple leaves, pink flowers and 4-6 jointed 
cylindric pods, about J inch long. Common. 

45. Alhagl camelorum Fiseh., Ind. Hort. Gorenk., ed. 2,72: Syn. 

A. maurorum Desv.; F.B.I. 2: 145 ; F.U.G.P. 1: 279. 

An erect spinous herb with simple leaves, reddish corolla and 1-inch 

long pods irregularly constricted. 

46. Desmodium pseudo-triquetrum DC., Prod. 2: 326; F.U.G.P. 

i. : 286 ; Syn. F.B.r. 2 : 163 (in part). 

A diffuse undershrub with unifoliate leaves and 6-8 jointed flat pods, 
l-2inchlong. 

47. Cassia fistula Linn., Sp. PI. 377. F.B.I. 2: 261; F.U.G.P. 1; 291. 
Medium-sized tree with bright yellow flowers in long axillary 

racemes, having 10 fertile stamens. Pod cylindric, 1-2 ft. long, divided 
into 1- seeded cells by transverse walls. FI. April to July. Common. 

48. C, occidentalis Linn., Sp. PI. 377 ; F.B.I. 2 : 262 ; F.U.G.P. 1 : 292, 
An Undershrub, 2-5 ft. high with 3-5 pairs of leaflets. Flowers 

yellow with 7 fertile stamens and 3 upper reduced to staminodes. Pod 
4-5 inch long, compressed with 28-30 seeds. FI. after rains. Common. 

49. C. pumila Lamk., Bncycl. 1 : 651 ; F.B. I. 2 ; 266 ; F.U.G.P. 1 : 295. 

A diffuse procumibent shrub with 1-2 in. long leaves having 20-40 

leaflets. Flowers usually solitary witli 5 stamens. Pod 1-lA in flat 
6-12 seeded. FI. after rains. Rare. 

50. Parkinsonia'aculeata Linn., Sp. PI. 375:; F.B.I. 2 : 260 • F U G P 

1:303. ’ ■ 

A small tree with woody spines and bipinnate leaves having minute 
leaflets. Flowers yellow. Pods moniliform, 3-4 in. long. Rather rare- 
might be an escape from cultivation. ’ 

51. spicigera Linn., Mant. jl ; 68; F.B.I. 2 : 288 ; F.U.G.P. 

^ Thorny trees with flowers in 2-3 inch long spikes. Very common in 
the area and most successful on the Ridge. FI. March -May. 

52. P. juliflora DC. ; jP.U. G.P . 1 ; 309. 

A plant_ introduced from America. Rather rare in the Ridge. Can 
be distinguished from the preceding by bigger leaves and flowers. FI 
M^rch-Apru. ■ 
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53. Acacia Famesiana Willd., Sp. PI. 4: ,1084 ; F B.I 2- 29^- 

F.U.G.P. 1 : 313. ' ' ’ 

A small tree with in. long straight, stipular spines. Leaflets 10-20 
pairs. Flowers in axillary fascicled heads. Pods 2-3 in. long, thick, 
cylindrical ; seeds in double row. FI. March-April. Rather rare. 

54. A. arabica Willd., Sp. PI. 4: 1085; F.B.I. 1, 2:293: F.U.G.P. 

1:314. 

A tree with long (i-Z") straight spines. Leaflets 10-20 pairs. Flowers 
in axillary, fascicled globose heads. Pods 3-6 in. long, flat, moniliform 
with seeds 8-12 in one row. FI. during rains. Common. 


55. A. eburnea Willd., Sp. PI. 4: 1081 
1:314. 


F.B.I. 2: 293; F.U.G.P. 


A tree with long straight spines. Leaflets 6-12 pairs. Flowers 
in axillary, fascicled heads. Pods 3-6 in. long, flat, not moniliform, 
narrowly ligulate with 6-10 seeds in one row. FI. during winter. Rare. 


56. A. leucophloea Willd., Sp. PI. 4 :1083; F.B.I. 2: 294- F.U.G P 
1:315. 

A tree with :i-l in. long straight spines. Leaflets 15-.30 pairs. Flowers 
in heads arranged in terminal panicles. Pod 4-6 in. long, flat, ligulate- 
falcate. FI. March-July. Quite common. 


57. A. Senegal Willd., Sp. PI. 4: 1077; F.B.I. 2: 295; F.U.G.P. 
1: 317. 

A small tree about 12— 15 ft. tall. Leaves with hooked stipular 
spines in threes and 3-5 pairs of pinnae. Pod indehiscent, ligulate, 
4—6 seeded. FI. Oct. -Nov. Common. 


2; 27, t. 130 ; F.B.I, 2: 296 


Differs from previous in grey bark, stipular spines in pairs and 

leaves with 2-3 pairs of pinnae. Common. 


59. Mimosa hamata Willd., Sp. PI. 4: 1033 ; f.R I. 2: 291- F.UGP 
1: 312, . ' ’ 

A large straggling shrub with prickly stem- Flowers red. Pod 
jointed, armed with large hooked prickles. 


60. Albizzia lebbek Benth. in Hook. Journ. Bot. 87 /1844') • FBI 
2 : 298 ; F.U.G.P. 1 : 320. ^ 

A large tree with evenly bipinnate leaves. Stamens indefinite, 
united at base. Pod large (4-12'’x 1-2"), flat. FI. April-May. Possibly 

an escape from cultivation. 


COMBRETACEAB 

61. Terinliialla arjiiiia Bedd., FI. Sylv* t. 28 ; F.B.I. 2 : 417 • FI. 
Madras 1: 465. Syn. T. W. and A., ^ 

1 * 336, , 

A large tree with 1-2 in. long winged fruits. FI. April-Mav. Verv 

rare, possibly escape from road-side avenue trees. ' ^ 
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Lythracbae 

62., Lawsonia inerniis Linn. ; PI. Madras 1 : 514: Syn. L. alba Lamk 
in W. and A., Prod. 307 ; P.B.I. 2 : 573 ; F.U.G.P. 1 : 352. 

A spiny shrub, about 6 ft tall. An escape from cultivation. Rare. 


CUCURBITACEAE 


63. 


Roxb., FI. Ind. 3 : 702 ; 


Trichosanthes cucumerina Linn. 

F.B.I. 2 : 609 ; F.U.G.P. 1 : 364. 

Annual climbers with 2-3 fid tendrils and suborbicular leaves. Petals 
fimbriate. Stamens in 3 groups. Anther cells straight. FI. after rains. 
Common. 

64. Coccinia indica W. et A., Prod. 347; F.U.G.P. 1: 376; Syn. 

Cephalandrainiica'^wA.\^S>.\.2'.%21. 

An annual climber with simple tendrils. Flowers white. Fruit bright 
scarlet ; seeds embedded in red pulp. FI. after rains. Quite common. 

Cactaceae 

*65. Opuntia Dillenii Haw.; F.B.I. 2 : 657. 

The common cactus. An American plant naturalised in India Pi 
after rains. Common. 


Ficoideae 

66. Tri^anthema portulacastrum Linn. ; Syn. T. monogym Linn, in 
F.B.I. 2 : 660; F.U.G.P. 1; 385. 

, A diffuse prostrate herb with monoahlamydeous flowers. Stamens 
about 15, inserted on the perianth. Ovary with thick solitary style 
Fruit with circumsessile dehiscence. FI. after rains. Very common. 

%U^P^].”^38S^^'’ 2: ®0; 

Differs from above in very small, narrow leaves and flowers with 
5 stamens. FI. after rains. Common. cowers wiin 

2 = 664 ; 
‘“-"‘I owes. Sta. 


Division 2. GAMOPETALAE 

Rtjbiaceab 

69. Mito^na partloBa Korth., Ota, Naad. Irid, 19,- F.U.G.P, 

X • 4Uo, by a. Stephegyne par viMia 'K.otCsx*^ F,BJ. 3 • 25 
_ A large tree with fragrant flowers in globose h4ds. ’ Calvx absent 
Sbgma thick and prominent. FI. after rains. Very rare. ^ ^°sent. 
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COMPOSITAE 

70. Vernon|a cinerea Less, in Linnaea 4: 291; F.B.I. 3; 233 ; F.U.G.P. 

An erect herb, 6-18 in. high. Heads hotnogamons with all tubular 
flowery i m diam., bluish pink in colour. Fruits with many pappus 
hairs. PI. during Winter. Common. y w » 

71. Pluchea lanceolata C. B. Clarke, Comp. Ind. 94 • FBI 3 • 97i> • 

F.U.G.P. 1: 458. > ^ , r.a.u d . , 

_ A sm^l undershrub with coriaceous, oblong, sessile 1-2 in. long 
leaves. Heads in corymbs, heterogamous, lilac in colour. Flowers all 
tubular. FI, during winter. 

SP- 987; F.B.r. 3: 303; 

r.U.b-.F. 1; 467. 

A coarse ^nual. Heads unisexual and bisexual Female heads 
2 -flowered. Pappus absent. Fruits covered with hooked prickles. FI 
Ridge^'°^' abundant in the area, not so common on the 

73. Blainvillea latilolm (Linn, f) DC. ; F.B.I. 3 : 305 ; Syn. B. rhont- 

boidea Cass, in Diet. Sc. Nat. 29 : 493; F.U.G.P. 1 : 469. 

with opposite leaves. Heads heteroga- 
mous, diam., arranged in dichotomous cymes, yellow ray flowers 
fertile. Pappus of 2-5 bristles. FI- during winter. Rare. 

74. OlossocMdia bosvallea DC. ; FI. Madras 1 : 709 : Syn. G. Izneari. 

io!m^C&ss. m Diet Sc. Nat. 19:62; F.B.L 3; 308; F.U.G.P. 

A small usually prostrate annual; branches 3-10 in. long, with 
alternate pinnatisect leaves. Heads heterogamous and rayed, i inch 
RMe’ female. Pappus of 2 stiff ' awns. Fl during winter. 

75. Bidens pilosa Linn., Sp. PI 832 ; F.B.I. 3; 309 ; F.U.G.P. 1: 472. 
An erect annual, 1-3 ft. high, with variable opposite leaves. Heads 

flowers sterile. Pappus of 2-4 bristles. 

76. Artemisia vulgaris Linn., Sp, PI. 848 ; F.B.I. 3 : 325 ; F.U.G.P. 

aromatic herb, 2-8 ft. high, with alternate leaves. Heads 
wi^er ° Rare^^'^ racemes, brownish' yellow, heterogamous. FI. during 

^Su.G.p!fiT480. 358; 

lon^' leavers alternate pinnatifid, 3-5 in.' 
infl? 1-flowered, homogamous, arranged in globose 

inflorescence 1 - 1 J inch in diameter. Flowers all tubular. FI. Jan.Seb 
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78. Cnicus arvensis Hoffm., Deutschl. FI. (ed. 2) 1 ; 130 ; F.B.I. 3 : 362 • 

F.U.G.P. 1:481. 

An erect herb, 2-3 ft. high, with alternate, 3-5 inch long; spinescent 
leaves. Heads unisexual, dioecious, solitary ; many-flowered, |-1 in. in 
diam. Corolla dull purple. FI, Peb.-March. Rare on ridge. " 

79. C. Wallichii Hook, f . in. F. B.I. 3 : 336 ; F.U.G. P. 1 : 48 1. 

Differs in taller plant (4-10 ft.) and bisexual flowers with yellow 

corolla. FI. Feb.-March. Very Rare. 

80. Voiutarella divaricata Benth. et Hook, f., Gen. PI. 2 ; 476 fin 

part); F.B.I. 3 : 383; F.U.G.P. 1:486. 

A straggling herb with alternate leaves. Heads heterogamous ; outer 
flowers sterile, inner bisexual. Involucre spiny. FI. during winter 
Rare. ^ 

83. Launaea nuditaulis Hook, f, in F.B.I. 3 . 416 ; F.U.G.P. 1 : 494. 

A perennial herb with yellow latex and radical rosette of leaves. 
Heads homogamous, yellow ; flowers all ligulate. FI. during winter. 
Common. 

82. Vicoa indica DC. in Wight, Contrib. 10 ; FI. Madras 1 : 701 : Syn, 

Vi aurictdata Cass.; F.B.I. 3 : 297. 

Rare on ridge. A small herb. 

83, Tridax procumbens Linn., Sp. PI. 900; F.B.I. 3: 311; F.U.G.P. 


A herb. Common. 


PttTMBAGINACEAE 


84. Plumbago zeylanica Linn.,. Sp. PI, 151; F.B.I. 3; 480; F.U.G.P* 

2 : 2 . ■ ’ ' * " ' ■ • 

A perennial herb. Flowers white, hypogynous with calyx bearing 
many sticky glands,. FI. Ap.ril*May. Very rare,. possibly introduced,, v 

• Bbenaceae 

85. Diospyros montana Roxb., Cor. PI. 1:37 t 48- P R r s'?!;. 

F.U.G.P. 2: 15. . r.c.i. j. sas, 

. alternate 2|-4 in, long ovate leaves. Male flowers 

m lew-flowered pameles. Fruit globose, reddish-brown, 1 in. diam 
Dem?Rid^f enlarged calyx lobes. FI. April-May. Common in New 

86. SMvadorapersica Linn., Sp. FI. 122; F.B.I. 3 : 619- F.U.G.P. 

<5 S ■ ■ ■ 5 * • 

An e^rgreen tree with 1-2" long fleshy ovate leaves. Flowers pedi- 
celled. Drupes red when ripe. FI. Jam-April. Quite common. 
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87. S. oleoicles Dene, in Jaeq., ■ Voy^.- Bot*', 140, t ■144,‘ F.B L 3: 620; 
'.. ; ,F,U.G.E 2:^ 

Differs from the previons in narrower and longer dinear-Ianceolate 
leaves/sessile flowers, and fruits' yellow’' when .ripe. ;FL same time. 
Rare.' ' ' 

; '^'Afoowna'ce^e ... 

88. Carrissa sploarum Linn., Mantiss App. 559; F.B.T. 3: 631; 

F.U.aR2:32. 

A small evergreen shrub with prominent thorns, and milky latex* 
Flowers pinkish white. Fruit subglobose, in diameter, red chang- 
ing to dark purple when ripe. April- June. Common specially in New 
Delhi Ridge." ' ',' ' " ■ 

89. ' Holarrheiia aotidysenterica Wall., Cat. 1627 ; F.B.L 3:644. 

A small deciduous tree, 10-15 ft. tall. Corolla white. Fruit a pair of 
follicles, very narrow and 8-15 inch long, inch in diarn. Seeds with 
a tuft of hairs. FL in May. Quite common. 

90. Wrtglitia tioctorla R. Br. in Mem. Wern. Soc. 1 : 74; F.B.L 

3:653; F.U.G.P. 2: 38. 

A small deciduous tree with opposite leaves. Flowers in lax dicho* 
tomous cymes. Corolla with a corona of scales. FI. March-May. Rare. 

Asclehabaceae 

91. Catotropis procera R. Br. in Ait, Hort. Kew., ed. 2,2; 78; 

F.B.L4;18;F.U.G.P. 2 : 48^ 

A large shrub, 6-8 ft high with sessile leaves and pink flowers with 
erect corolla lobes. FL March to May. Common. : ^ 

.92. Perguiaria extensa N.E. Br. in FL Cap. 4 : 758 ; FL Madras 
1 : 837 : Syn. Daemia extensa R. Br. in Mem. Wern. Soc. 1 : 50 • 
F.B.L 4:20; F.U.aP; 2 : 52. 

A twining perennial herb with cordate leaves. Flowers in 
corymbiform peduncled cymes, with double staminal corona. Fruit a 
pair of beaked follicles, covered with spines. FL Feb.-April. 
Very common. 


93. Cryptostegia grandifk^^ R. Br. in Bot Reg. t 435 ; P.B.I 

4;6;F.U.G.P.2:66; 

A climber: with evergreen elliptic obtuse leaves, 3-4 by 1^-2^. 
Flowers big, pinkish purple. FL after rains. Common; an exotic 
introduced plant, almost naturalised. 

94. Leptadesiia reticulata W. et A. in Wight, Contrib. 47; F.B.L 

6: 63 ; F.U.G.P. 2: 63. 

A climber with yellow latex. Common m the area but rare on 
ridge. FI. after rains. v: : : : 

8 
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Boraginaceae 

95. Cordia myxa Linn., Sp. PI, 190 ; F.B.I. 4 : 136 ; F.U.G.P. 2 : 82. 

A deciduous tree, 30-40 ft. high, with alteraate 3-6 in. long 

leaves. Flowers in laxpeduncled cymes. Fruits ovoid, 1/2-1 in. long. 
FI. March-April. Rare. 

96. C. Rothii Roem. et Sch., Syst. 4 : 798 ; F.B.I. 4 : 138 ; F.U.G.P. 

2: 85. 

Differs from above in smaller tree, opposite or subopposite 
cuneate-oblong leaves, 2|-4 in. long. FI. April-June. Common in 
New Delhi Ridge, 

97. Ehretia laevis Roxb. Cor. PI. 1: 42, t. 55; F.B.I. 4: 141; 

F.U.G.P. 2; 86. 

A small tree, 30-40 ft. high, with elliptic or obovate entire leaves. 
Flowers white. Style terminal, bifid. FI. Feb.-March. Very 
common. 

98. Heliotropium Eichwaldi Steud. ex DC., Prod. 9 : 535 ; F.B.I. 

4: 149; F.U.G.P. 2 : 92. 

An erect herb with 1-1| in, long, elliptic-oblong or obovate 
leaves. Flowers small, white, in dichotomous cymes, ebracteate. 
Calyx not enveloping the fruit. FI. March-April. Common in the 
area but rare on Ridge. 

99. H. strigosum Willd., Sp. PI. 1: 743,; F.B.I. 4: 151; F.U.G.P. 

2 : 93. 

Very small, much-branched, strigose herb. Leaves linear i-1 in. 
long. Flowers white, very small. FI. after rains. Common. 

100. Trichodesma indicum. R. Br., Prod. 496; F.B.I. 4- 153- 

F.U.G.P. 2 : 94. ' ’ 

Erect hispid herb, with ovate oblong stiffiy hairy leaves. Flowers 
solitary,- pale blue. Stamens 5, anthers connate. FI. Oct.-Nov. 
Common. 

COSVOLVULACEAB 

101. Porana paniculata Roxb., Cor. PI. 3: 31, t. 235; F.B.I. 4: 222 • 

F.U.G.P. 2 ; 102. 

A large climber, with 2-4 in. long ovate-coidate leaves with grey 
tomentum below. Flowers small in drooping panicles. Capsule 
1/5 in., 1-seeded. FI. Oct. to Jan. Rare. 

*102. Cuscuta hyalina Roth.; F.B.I. 4 ; 226. 

Stem thin and smaller flowers. Common, FI. after rains. 

103. Evolvulus alsinoides Linn. ; Roxb. FI, Ind. 2 ; 105 ■ FBI 
4 : 220 ; F.U.G.P. 2 : 104. ' 

A much branched prostrate perennial herb. Flowers blue, in 1-3 
flowered cymes. FI. Jnly-Nov. Very common. ’ 
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104. IpoMoea pilosa Sweet, Hort. Brit., ed. 2,372 ; P.B.I. 4 : 213 • 
F.U.G.P. 2: 11.4. 

_ An annual twining herb with pilose stem. Flowers purple, about 
I in. long. FI. after rains. Common. 

lO.S. I. hederacea Jacq., Collect. 1: 124: F.B.I. 4 : 199; F.U.G P. 
2:116. 

An annual with twining, sparsely hairy stem. Leaves deeply 
3-lobed, 1-4 in. long. Flowers bluish pink, 1^-2" long. FI. after 
rains. Common. 

106. 1. pes-tigridis Linn, Sp. PI. 162; F.B.L 4; 204: F.U.G.P. 

2:116. 

A twining pubescent herb. Leaves fulvous hairy on both sides 
5-9 lobed ; 1-5 in. long and broad. Capsule enclosed in densely hairy 
calyx. FI. Sept. -Oct. Very common 

SOLANACBAE 

107. Lycium europaeum Linn., Sp. PI. 192 ; F.B.L 4 : 240 ; F U.G.P. 

2:129. 

_A thorny shrub with |-1 in. long, linear-oblong leaves. Flowers 
white. Calyx not enlarging in fruit. FI. Oct-.March. Rare. 


Bignoniaceae 


108. 


Tecomella undulata Seem, in Ann. and Mag. Nat, Hist., Ser. 3. 
10: 30; F.U.G.P. 2: 171: Syn. Tecoma undulaia G. Don* 
F.B.L 4: 378. ’ 

A tree about 20 ft. tall with drooping branches. Leaves 2-5 in. long 
narrowly oblong with undulate margins. Flowers big, about 2-24" 
long, orange yellow with 4 fertile stamens. FI. March- April. Common 
in the area but rare on Ridge. • 

lOO; ' Kigelia pinhafa DC. ; F.U.G.P. 2 : 175. ' '■ 

ornamental tree with pinnately compound leaves, large hand- 
'sdipe deep ihairopn flowens and big hanging cucumber- like fruits. An 
exo'tic introduced plant; in the Ridge an escape from cultivation. 

Pedaliaceae ' ' 

110. Sesamum indicura Linn., Sp. PI. 634 ; F.B.L 4; .387 • F U G P 
2_: 175. ^ ‘ 

An erect annual herb, 1—2 ft. tall. Flowers big, about 1^" long with 
bilabiate, pinkish purple spotted yellowish corolla. Fruit character- 
istic. An.escape from cultivation but turned a naturalised weed. FI, 
after rains. Very oommon. 

m, Martyijia.diandra Glox. ; F.B.I. 4: 386 ; F.U.G.P. 2 : 176. 

An erect annual herb with beautiful rose-coloured flowers and 
characteristic fruit with 2 hard curved spines at top. FI. after rains. 
■'A native bf Mexico, but naturalised here, common. FI. after rains,' 
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Acanthaceae 

112. Elytrarla crenata Vahl, 1 : 106 ; F.B.I. 4 ; 394 ; Syn. 

Tubiflora acaulis O. Kuntze Rev. Gen. 1: 500; B'.U.G.P. 1 ; 180. 

A small herb with compressed stem and rosette of radical, obovate 
3-8 in. long leaves with crenate margins, flat on the ground. Flowers 
on a short, J-4" long narrow spike, covered with spirally imbricate, 
stiff bracts ; whitish in colour. FI. after rains. Quite common. ’ 

113. Blepharis molluginifolia Pers., Syn. 2: 180: F.B.I. 4- 479 • 

F.U.G.P. 2 : 183. 

A prostrate herb; leaves subsessile, 4 in each node, 1/3-1 in. long. 
Capsule 2 seeded. FI. after rains. Common. 

*114. B. asperrima Nees in DC., Prod. 11 : 267 ; F.B.I. 4 : 478. 

A small herb. Leaves in opposite pairs in each node, ovate, bigger 
and broader than previous. FI. Dec.- Jan. Rare. 

115. Barleria prionitls Linn., Sp. PI. 636; F.B.I. 4: 482* F QGP 
2 : 200 . ’ 

A spiny undershrub. Flowers yellow. Capsule 2-seeded PI 
after rains. Rare. • 

*116. Lepidagathis cristata Willd; F.B.I. 4 : 516. 

A small undersbrub. Spikes aggregated at base of stem in globose 
cushions. Bracts and calyx lobes spinous-mucronate. Leaves linear 
oblong, up to 1-75 in. long. Fl. Oct.-Nov. Rare. 

Adbatoda vasica Nees in Wall., Pi. As. Rar. 3: 103; F.B I 
4: 540 Syn. Jusiicia Adhaloda Linn. PI. 15 ; F.U.G.P. 2 : 207 
An undershrub 4-8 ft. high. Flowers big’ white,' in spikes with 
prominent bracts, strongly bilabiate. Stamens 2, Fl. in Oct -Nov and 
again m March. Very common. ' ^ 

118. Justicia simplex D. Don, Prod. 118 ; F.B.I. 4 539 ; F.U.G.P. 

_ A small prostrate herb, 6-20 in. long. Flowers in dense spikes 1 4 

m, long. Corolla pale purple, deeply bilabiate. Fl. during winter 
Very common. winier. 

119. Peristrophe bicalyculata Nees in Wall., PI As Rar 

F.B.I. 4 : 554 ; F.U.G.P. 2 : 210. d . 113 ; 

A 3-4 ft. high b. Flowers in branched panicles. Corolla oink 

Himlong, Cilobed. Stamens 2. Capsule 4-seeded. Fl afti rS 
Very common. aiicr rams* 

Verbenaceae 

120. Clerodendron phlomidis Linn, f., Suppl 292 ■ F TT G P 9 . i ve 

C Mbomozdes,F.B.L4;590. ’ J^-U.G.P. 2 : 125; 


VEGETATION OF THE DELHI 


457 


Labiatae 

122, Ocimiim sanctunti Linn., Mant. 1 : 85; F.B.L 4 : 609 ,• F.U.G.P, 

2 e . 23 i 3 * 

A pereoiiial nnderslirub with pinkish flowers with pedicels as long 
as or longer than calyx. Flowers about 1/6 in, long. FL Jan.-March. 
Very rare in Ridge, possibly an escape from cultivation. 

123. Ocimijm americaiiii!!! Linn ; Syn. O. canum Sims. in. BoL Mag. 

2452 ;F,B.L 4: 607 jF.U.G.P. 2:234, 

erect undershrnb, with whitish flowers, 1/6- 1/5 in. long and 
pedicels shorter than calyx. Very common. 


Spreng., Syst 2 : 743; F.B.L 4: 689; 


124. Leucas cephalotes 
F.U.G.P. 2 : 251. 

A pubescent annual, 1-3 ft. high. Leaves 2-4 in. ovate. Flowers in 
dense globose terminal whorls, 1-2 in. in diam. Calyx 6-10 toothed. 
Corolla white, lower lip much longer (3/4 in.) than upper lip. 

Common. 

*125. L. diffusa Benth. in DC., Prod. 12 : 531 ; F.B.L 4: 689, 

An aMual, diffusely branched. Leaves J-1 in. long, linear oblong or 
linear. Floral whorls solitary, few-flowered, terminal. FI. after rains. 
Rare. 


var. pumila Hook, in F.B.L 4; 656; 


126. Salvia aegyptiaca Linn, 

F.U.G.P. 2; 256. 

A small herb about 4-8 in. long with crenate, rinkled leaves, up to 
1 in. long. Corolla about 1/ 5 in. long. Stamens 2 perfect, FI Nov - 
March. Common. ' 

127. Anisomeles indica O, Kze ; FJ. Madras 2 : 1140, Syn. A. ovaia 

R. Br. : F.B.L 4 : 672 ; F.U.G.P. 2 : 245. 

A shrub. Common. FI. after rains. 

Division 3. MONOCHLAMYDEAE 
Nvctaginacbae 

128. Boerhavia diffusa Linn., Sp. PL 3; F.U.G.P. 3: 2: Svn B 

Linn, in F.B.L 4 : 709. . ' 

1 internodes, often tinged purple. Leaves 
long, ovate-oblong in unequal pairs. Perianth red, funnel- 
shaped. FI. commonly after rains. Very common. 


Amaeantaceae 


129. 


Aegypt-Arab, 65 ; F.B.L 4 : 717; 


Digera arvensis Forsk , FI 
F.U.G.P. 3:8. 

or elliptic, alternate leaves. 
FlXraS ‘-S i"- Ptal. i. QOlout. 
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130. Amarantus spinosus Linn., Sp. PI. 991; F.B I. 4- 7i8- 

F.U.G.P. 3: 10. . ' ■ ’ 

An erect spiny herb. FJowers in densely aggregated terminal spikes 
Perianth lobes greenish, 5 ; stamens S. FI. after rains. Common. 

131. A. viridis Linn., Sp., PL, ed. 2,1405; F.B.I. 4 : 720; F.U.G.P. 3 ; 
13. ^ Differs from previous in absence of spines, and flowers with 3 
perianth lobes and 3 stamens. FI. after rains. Rare. 

132. Aeraa tomentosa Forsk., PI. Aegypt.-Arab. 122 and 727; 

F.U.G.P. 3 ; 15 ; Syn. Ae. favanica Jviss; F.B.I. 7?7, ' 

A tomentose^erect undershrub, 2-3 ft. high, with alternate, ’ sessile 
linear oblong, 1*-2| in, long, leaves. Flowers unisexual, dioeceotis, in 
densely wooly spikes, 1-6 in. long. FI. after rains. Common. 

133. Ae. lanataJnss.yp.B.I. 4; 728 ; F.U.G.P. 3; 16 . 

or prostrate undershrub with alternate, petiolate, elliptic- 
obovate or sub-orbicular leaves, 3/4-1 in. long. Flowers uni- and 
Ccm^n axillary heads or spikes. FI. after rains. 


134. Achyranthes aspera Linn., Sp. PI. 20 1 ; F.B.I., 4 : 730 ; F.U.G.P-. 

o I Xo* 

A herb with slender simple spikes up to 20 in. long and sticky fruits 
with persistent calyx. FI. after rains. Common. ^ 

135. Pupalia lappacea Moq ; F.B.I. 4: 724; F.U.G.P. 3 : 19 , 

A large straggling undershrub. Leaves 1^-4 in., ovate or elliotic 


A. sessilis R. Br., Prod. 


136. Alternanthera triandra Lamk. ■ Svn 

417 ; F.B.I. 4; 731; F.U.G.P. 3 : 20.* 

axilkrfhSds.® StIr‘Lns.^°cLmoT* 


137. Goraphrena globosa Linn. 


An annual heib with globose pinkish-purple heads 
An escape from cultivation. 


F.B.I. 4: 732; F.U.G.P. 3: 21. 

FI. after rains. 


Chenopodiaceae 


138. Chenopodium album Linn., Sp. PI. 219 ; F.B.I. 5:3; F.U.G.P. 

*pikt. 'FTaftSifnt 

on ridge. ^ “ounaant in the area but not so common 
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139. Suaeda fruticosa Forsk., FI. Aegypt-Arab. 70, t. 9 ; F.B.I. 5 : 

13; F.U.G.P. 3 : 24. 

A much branched perennial herb. Leaves fleshy, variable 1/5-5/ 8 
in. long. FI. during winter. Common in saline waste lands but very 

rare on. Ridge. , . ;■ 

140. Salsola foetida Del., FI. Aegypt., Ill, 1812, n. 310; F.B.I. 

5 : 18 ; F.U.G.P. 3 : 26. 

A shrub, about 4 ft. high. Fruit membranous. FI. during winter. 
Common in the area but rare on the Ridge. 

Loeanthaceae 

141. Dendrophthoe falcata (Linn, f.) Ettirigsfa. v Danser in Bull. Jard 

Bot. Buitenzorg, Ser. 3, 10 : 308 (1929) : Syn. Loranthus longi- 
ilorus Desr. ; F.B.I. 5 : 214. 

A partial parasite, on Acacia, Ehretia and other trees. Flowers 
orange-red. FL in Feb.- April. Common. 

Eophoreiaceae 

142. Euphorbia hirta Linn., Sp. PI., ; ed. 1, 454 ; F.U.G.P. 3 : 80. 

A small prostrate herb with erect branches and opposite leaves. 
Flowers in cyathium. Very common. 

143. E. clarkeana Hook. f. in F.B.I. 5 : 253 ; F.U.G.P. 3 : 82. 

A glabrous annual with very small opposite leaves. Common. 

144. Acalypha indica Linn., Sp. PI. 1003; F.B.I. 5: 416- FUGP 

3: 108. ’ -w.cr.xr. 

An erect annual, 1-2^ ft. high, with alternate leaves. Flowers uni- 
sexual, monoecious, apetalous; male small, without bracts ; females at 
the axil of big leafy bracts. FI. commonly after rains. Abundant in 
the area, but not so common on the Ridge. 

*145. Jatropha gossypifolia Linn., Sp. PL 1006 ; F.B.I, 5 : 383, Rare. 
FI. in March and after rains. 


Monocotyledons 

Liliaceae 

146. Asphodelus tenuifolius Cav. in Anal. Cienc, Nat. 3 • 46 t 97- 

F.B.I. 6 : 332 ; P.U.G.P- 3 : 265. • • > 

An annual plant looking like onion. Stem compressed, not bulbous 
Inflorescence branched, spicate. Perianth white with orange yellow 
streaks. FI. during winter. Common in the area but rare on Ridge. 

147. Urginea indica Kunth, Enum. 4: 333; F.B.I. 6- 347- FU G P 

3: 264. , 4..y.vj.r. 

A herb with tunicate bulbs. Leaves radical, flat, 6-18 in long 
Flowers racemose on 12-18 in. long scape. Perianth petaloid camnanul 
late. FJ. March-April. Grows among stopes. Very rare. 
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COMMELINACBAE 

148. Commelina nudiflora Linn., Sp. PI. 41 : 6 : 3B9 ; F U G P 

3: 272. 

A diffuse, glabrous herb, with 2-3 ft. long, branches. Leaves sessile, 
l|-3 in, long, lanceolate. Flowers blue. FI. during rains. Common. 

149. C. benghalensis Linn., Sp, PI. 41 ; F.B.I. 6: 370; F.U.G.P. 3: 

:274. ■■ ■ ■ , ■ . 

Differs from the preceding in broader and bigger leaves. FI. durins- 
rains. Rare. ^ 

150. C. obliqua Buch.-Ham.; F.B.I. 6: 372; F.U.G.P. 3 : 274. 

A tall herb with 4-7 in. long lanceolate leaves. Ovary 3 celled with 

1 ovule in each. Rare. 


*Cypeeaceae 

151. Cyperus fotundus Linn. Sp. PI. 67 ; F.B.I. 6 : 614, FI. Madras 2 : 

: byn. L, Feyizelianiis Steud., C. subcapiiatus C. B. Clarke 
L. iuberosus Rottb. in. F.B.I., 6 : 615-16. 

. common plant with underground stem and branched fascicled 
inflorescence. Spikelets with one glume. FI. after rains. Common. 

; F-B.I. 6 : 606; FI. Madras 2 : 1640. 

Rare. FL after rains, 

153. Kyllinga triceps Rottb. ; F.B.I. 6 : 587. 

terminated by 3 sessile, cylindric-ovoid, whitish 
heads (up to 4 m. long). F], after rains. Very common. 

*Geamineae 

Most of the grasses are annuals and found in the shallow depressions 
or pits on or at the base of the Ridge ; mostly flowering after rains. 

awned. Not so common. 

155. Sorghum hMepense (Linn.) Pers., Synops. PI. i ; iQl ; FI. Assam 

FiBJ.V?82 firot-7 FI- Lusit. 1:80; 

Culms_ erect, tall. Inflorescence a branched panicle 9-17 in inno- 

Spikelets m pair, awned, -4-. in. long. Rare. ^ m. long. 

156. Chry^pogon montanus Trim ; FI. Madras 2 : 1739 • Svn 

Andropogon monticola Schult ; F.B.I. 7 • 19? ' 

Culms about 1-3 ft. tall. Leaves 1-8-8 in. w'^and -5 1 in 
Inflorescence a lax panicle about 1-5-3 in. long Splkefets n -9^^!? 
with very long awns (-9-1 in.). Common I' 2 m. long 
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157. Heteropogon contortus Beaov. ex Roem et Schult., Syst, Veg. 

2 : 836 ; FI. Assam 5 : 402. Syn. Andropogon contortus Linn., 
Sp. PI. 1045 ; F.B.I, 7 : 199. 

Culms about 1-4 ft. tall. Inflorescence l-2"5 in. long. Spikelets 

•2-'3 in. with very long awns twisted around one another. Very 
common. v 

158. Digitaria marginata Link. ; FI. Madras 1763 ; Syn. Pasfialum 

sanguinale hiLmls.. in F.B.I. 7 : 13. 

Inflorescence of 2-3 digitate spikes. Common. 

159. Brachiaria ramosa Stapf in FI. Trop. Afr. 9 : 542 ; FI. Assam 

5 : 277 Syn. Panicum ramo%tim Linn., Mant. 1 : 29 ; F.B. I. 
7 : 36. 

A dwarf grass having lanceolate leaves with sub-cordate base, about 
2-6 in. long and •15-’7 in. wide. Glumes dissimilar, the lower much 
smaller. Common. 

160. Setaria verticillata Beanv., Ess. Agros. 51; F.B.I. 7;, 80. 

_ A dwarf grass with leaves 3-14 in. by -S--! in. Inflorescence ter- 
minal, continuous, cylindric, 1-8 in. long. Spikelets borne on branches 

ending in bristles with barbellate, descending teeth. Common. 

161. Cenchrus ciliaris Linn.; FI. Madras 1794; Syn. Penniseium 

cenchroides Rich., F.B.I. 7 : 88. 

A dwarf grass. Inflorescence a spike of 2-3 spikelets enclosed in a 
cuplike involucre having hairy outgrowths, which are cream or pinkish 
in colour. Very common. 

162. C. setigerus Vahl. ; FI. Madras 1764; Syn. C. bUlorus Roxb • 

F.B.I. 7 : 89. ’ 

Involucral bristles stiff and not hairy ; bristles all erect up to -16 in 
long. Rare. 

163. C. barbatus Schum ; F!. Madras 1794 ; Syn. C. caihariicusD^.- 

F.B.I. 7 :90. 

Differs from previous in turbinate involucre with stouter and longer 
(up to "3 in.) bristles which are spreading or recurved. Rarer 

164. Aristida hystrix Linn, f , Suppl. 113 ; F.B.I. 7 : 225 ; FI. Madras 

1809, 

A dwarf grass with effuse panicles 3-9 in. long with spreading 
flexuose branches. Spikelets with long conspicuous awns with 3 setae 
Common. ^ ' 

165. A. setacea Retz ; F.B.I. 7 : 225 ; FI. Madras 2 : 1809. 

Similar as the preceding but with contracted panicle. Common. 

166. Tragus biflorus Schult., Mant. 2 • 205 ; FI. Assam 5 : 162 • Svn 

T. racemosus Scop., Introd. Hist. Nat. 73 : F.B 1. 7 : 97. ' ' ‘ 

A small grass with 2-8 in. long culms. Inflorescence spicate. Unner 
glume armed with hooked spinules. Rare, 
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167. Perotis indica 0. Kuntze, Rev. Gen. PI, 787 ; FL Assam 5^': 161 ; 

Syn. P, iaitiolm Aity Hort. Kew. 1 : 85 ; F.B.L 7 : 98. 

A tufted dwarf grass. Inflorescence spiciform. Spikelets l-3owered. 
Glumes very narrow, subequal, tapering into long capillary awns, 
pinkish in colour. Not so common. 

168. Eragfostis dliaris Link. var. brachystacfiya Boiss/; P.ij, 

7 :315 ; FI. Madras 1825. 

A small grass, 5-10 in. high. Panicle spiciform, cylindric, about 
l-lj in. long with densely aggregated spikelets. Not so common. 

169. E. tenelia Roem. et Schult, Syst. 2 : 576 ; F.BJ. 7 : 315 ; EL 

AssamS : 96. 

A small grass with numerous lax, inflorescences, *5-2 in, long. 
Common. 

170. E. nutans Nees. ex Steud., Ncm. (ed. 2,) 1 : 563 ; FL Assam 

5 : 103. Syn. -S', stenophylla Hochst. ex Miq., Anal. Bot. Ind. 
21: 271 ; F.B.r. 7 : 318. 

A taller grass, 3-36 in. high. Inflorescence a branched panicle, 
effuse, 3-10 in. long. Ultimate groups of spikelets bigger than the two 
previous. Common. 

171. Oropetiurd Thoitiaeiira Trin., Fund. Agrost. 98, t. 3 ; F.BJ. 

7 : 366 ; FL Madras 1830. 

Very small (upto 4 in.) densely tufted grass, forming hard tussocks. 
Spikes solitary, terminal, 2-ranked, ’4-1 in. long. Very common. 

172. Melanocenchris Royleana Nees in Proc. Linn. Soc. 1 : 95; FL 

Madras 1832 ; Syn. Gracitea Royka 7 ia Hook. f. in F.B.I 
7 : 284. 

A small grass, 2-7 in. high. Spikelets sessile with aristate glumes. 
Common, 

173. Chloris virgata Sw., FL Ind. Occ. 1; 203; F.B.L 7-291 PI 

Assam 5: 123. ‘ ’ * 

Inflorescence of 4-7 spikes diverging from one point above a long 
stalk. Spikelets awned. Common. 

174. Chloris tenelia Roxb. ; F.B.I. 7 : 290, PI. Madras 2:1838 

Common, 

175. Eleusine verticillata Roxb., FI. Ind. 1 • 346- F B I 7-295- 

FI. Assam, 5 : 109. ’ ' ’ 

Erect herb with 4-30 spikes in several whorls. Spikes 2-5 in. long 
Common. 

176. Dactyloctenium aegyptium Beauv., Ess. Agrost 72; FI. Assam. 

5 : 110 : Syn.' Eleusine aegypiiaca Desf.; F.B.I. 7 : 295. 

terminal Umbel, digitately radiating, 
^15 in. long. Spikelet sessile, laterally compressed, densely imbricate 
in 2 rows. Common, , . ' 
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177. Dichanthium annulatum Stapf., FI. Trop. Afr. 9: 178; FJ. 

Assam, 5: 571; Sya. Andropogon mnuia/zis Forsk; f’.B.i’ 
6: 196. 

178. Eremopogon foveolatus Stapf ; FI. Madras 2: 1751 : Syn. 

Androfiogon foveolaltfs Del.; F.B,l. 7 :16Q, 


Summary 

Although some advancement in researches in several branches of 
botany has been made in India during recent years, floristic and vegeta- 
tional studies are much neglected since the publication of Hooker’s 
Flora of British India and other provincial floras in the later part of 
nineteenth and early twentieth century. During the last decade some 
interest has been revived in the subject and attempts have been 
made to study local vegetations. Concerted action on the part of bota- 
nists in all the Universities and other scientific institutions is required 
to make fresh collections for floristic studies and thereby help in the 
revision of the Flora of India. 

The present paper deals with the vegetation of the DelAi Ridge, 
which consists of a narrow range of sandstone hills passing west of 
New Delhi and again through the Notified area terminating on the right 
bank of Jumna. It is a prolongation of the Aravalli Ranges and 
enters Delhi from the south. The temperature shows great fluctuations 
during the summer (max. temp. 114-116°F.) and winter (min. temp. 
34_40°F.). The soil is poor and sandy and the average annual rainfall 
is about 26 inches, with some years showing unusually drought condi- 
tions. 

, The ridge maintains a representative natural vegetation of the Delhi 
area and contains common features with the flora of the three adjoining 
areas, the Rajputana, the Punjab Plains and the dry western region of 
the Upper Gangetic Plain. The characteristic species of the Ridge, 
some of which are common to the above three areas, are Prosopis 
ipictgera. Acacia Senegal, A. arabica, and A. leucophloea. Zizyphtis 
nummularia, Capparis aphylla and C, sepiaria, Coccuim hirsuius. 
Maerm arenaria, Daemia extensa, Salvadora persica and S. oleoides, 
Ehreiia la^is, Pluchea lanceolaia and scattered individuals of Tecomella 
undulaia. 

The vegetation may be grouped into two categories (1) the perma- 
nent yegelaiion,'Nhich. is xerophytic, and (2) ihs ephemeral vegetation, 
consisting mainly of annuals coming up after the rains. The dominant 
types of the permanent vegetation, which are growing successfully and 
spreading on the Ridge and when properly protected may be able to 
coyer a good amount of area of such arid %ona^, nx^ Prosopis spicigera. 
Acacia leucophloea, A. modesta, A. Senegal, Capparis sepiaria, C. aphylla, 
Ehretia laevis, Eutea inonosperma, Balanites Roxburghii, Celastrus sene- 
galensis, Carissa spinarum, Maerua arenaria, Grewia betulaeiolia, 
Zizyphtis nummularia, Adhatoda vasica and Tephrosia purpurea. 

The list of plants includes 178 species under 44 families of which 
.the, mpre commou are Ueguminosae (31 sp.), Gramineae (25 sp.) Gom- 



464 JOURNAL, BOMBAY NATURAL HIST, SOCIET'Y. Vol 51 


positae (14), Amarantaceae (9),:, Acanthaceae:(8)' aad^Cappa^^ 

The following species are not recorded in Dutbie^s Flora 

Vtcoa zndzca XCompositae), Lepidagathis crhtata md 'Mepharis 
asperrima (Acanthaceae), Atylosia elongata (Leguminosae)^ Opuntia 
Dillenii (Cactaceae), Cuscuta hyalina (Convolvulaceae), 

(Labiatae), (Euphorbiaceae), and 3 species of 

Cyperaceae and 25 species of Gramineae. 
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SOME INTERESTING METHODS OF WISHING IN THfe 
BACKWATERS OF TRAVANCORE 


Department of Marine Biology and Fisheries, Trivaiidrum 
(With two text figures) 

The common fishing methods of India have already been described 
in detail by many authors. Nevertheless, some interkting and novel 
methods seem to have escaped their attention. A few such interesting 
methods practised in certain regions along the Travancore coast arc 
described below These methods are not generally known from other 
parts of India, but have their parallels in the Malay Archipelago and 

Fishing by ‘Listening in’ 

In this method, fish are first located by ‘listening in’ to the sound 
produced by them. It is well-known that many species of fish, especially 


FISHING IN: THE. BACKWATMkS OF mAv AN COMB • ■ 40 

those belonging to the families Sciaenidae and Carangidae produce a 
cliaraGteristic sound. The sciaenids are known as drummers since 
they make a drumming sound which could be heard sometimes even 
above water, and Caranx hippos is said to grunt like a pig. The 
squeaking perch, spp., and the silver belly sp. 

also produce sound, the former a squeaking and the latter a grating 
sound. Leather-jacket and the porcupine fish {Diadon) too 

are sound' producing species. . 

Usually two fishermen in a canoe take part in this fishing which 
is carried on in the backwaters of Travancore-Cochin, especially in the 
Ashtamudi lake at Quilon. Briefly, the method is as follows : 
The fishernlen first row to a secluded part of the lake not much 
disturbed by wind. The man at the bow, who is the more experienced 
of the two, gets* into the water and holding on to the gunwale of 
the canoe immerses his head in water and ‘listens in V for the sound 
produced by the fish, while the other man at the helm, usually the 
foriTier’s apprentice, sits balancing the canoe without making the 
slightest movement (Fig. i). After locating the direction of the 
shoal, the fishermen row to the indicated spot and lay their net in 
a circle. The net employed is a small gill net of f" mesh, 100-120 
yards long and having floats along the cork line and weights along 
the ground rope. One end of the cork line is kept afloat by a wooden 
float and the other end is held in the canoe. After surrounding the shoal, 
the fishermen begin to tap the sides of the canoe and slowly move in a 
circle round it gradually making the circle smaller and smaller,. 
jPrightened by the tapping noise the fish rush into the net and get 
entangled in the meshes. The net is then hauled info the canoe aud 
the fish shaken out. 

Once a few practical demonstrations were given to the . author, 
and in all instances tlie prediction of the fishermen as to the fype 
of fish present turned out to be surprisingly accurate. On one occasion 
the species netted was* while on two others it was young 

Caranx » Expert fishermen can distinguish whether a particular shoal 
is at rest, feeding or moving by the charactefistic* sound produced 
during these actions. It is even said that the men can approximately 
determine the extent of the shoal present. 

Fishing by ‘listening in’ in Lake Inle has been described by Annandale 
(1922), but in Travancore only fishermen from the villages of Kanjrode 
and Kailada near Quilon, are adepts in this method, which is howqver, 
now dying out. 

During a recent visit to the Malay Archipelago to study fishing 
methods in the Malayan and Siamese seas, the author noted that 
fishing by ‘listening was one of the commonest methods followed 
by the Malays in commercial fishing. This method, locally known 
as Payang fishing is more commonly followed by the east coast Malays, 
who during the heavy north-east monsoon migrate with their nets 
and craft to the west coast, where the sea is coinparatively calm. 

The net called Payang is really a Danish seine varying Jh length 
from 500 to 600 feet including the wings. It is operated from peculiar 
looking boats called Parato varying in length fropa 35 Ao 45 feet (Firth, 
1946). These are shallow boats with full buttocks, straight keel and steep 
uprising ends, and are fitted with large rectangular sails. A small 
auxiliary canoe is also used foF'th^ fishing leader. The 
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fishing unit consisting of i8 fishermen including the leader, proceeds 
to the fishing grounds usually either early in the morning or at dusk. 
On reaching the grounds the leader rows to a distant spot in a small 
canoe and listens in for shoals, the procedure being the same as that 
followed by the Travancore men, viz. holding on to the gunwhale of the 
canoe and immersing the head in water. After thus locating the 
shoal the leader issues directions to the fishermen who row to the 
spot indicated and lay their nets around the shoal. The fishes commonly 
caught by this method are sciaenids and carangids. 

The feasibility of exploiting this, method on a scientific basis by 
using submarine sound detecting instruments like the Asdic was being 
considered by the Malayan authorities at the time of the author’s visit. 
The Asdic is an ultra-short-wave instrument evolved by the Allied Navy 
during World War II to detect the presence, direction and probable 
distance of submarines. It is reported that even whales have been 
detected by this instrument from the ‘mushy’ sound they produce. 
A fishing boat fitted with this instrument can easily spot shoals and 
shoot its net, thus saving a good deal of time and labour. 

Fishing by WiralT or Scare Line 

Three or four fishermen usually take part in this method of fishing 
>vhich is generally carried on in the shallower regions of backwaters 
especially Kayamkulam lake. Two persons wade abreast in a-c feet 
depth ^of water at a distance of about loo feet from each other and 
drag between them a long rope on which, at close intervals, are at- 

“ streamer 

tashion (Fig. 2). The rope owing to its length sags behind them and 




Fio. 11 . msHiNG BY SCARE LINE (Diagrammatic) 

The scare line ^awn by two fishermen while a third one dives 
at the apex to grab fish by hapa , ’ “ ® 


FISHING m THE SACKWATERs OF TRAPANCOEE m 

rougJify takes the shape of a of this V formed by 

the rope walks a third person, usually an expert diver, with a sort 
of ‘live box ’ made of palm leaves attached to his waist. Disturbed 
by the trampling men and probably frightened by the vibrating rope 
the fish cower and crowd at the apex. At frequent intervals the div^ 
dives down and actually grabs the fish fay hand and puts them into the 
five box. The species commonly caught this way are the Pearl Spot 
(Etroplus^ sitratenszs) one of the choicest food fishes of this state and 
alsQ species*; of 

_ The quantity of fish obtained in a dive depends on the eapacitv of 

water Only experts can seize live fish under 
water. To enable hhe diver to stay longer in water another man weighs 

shoulders. This method of fishing though 
simple, IS highly remunerative. , . 

1 probably an aberrant form of the Oikomi or Moro 

Ami (Le Mare, ^94^ of the Japanese fishermen. Moro Ami has recently 
been copied by the Chinese, and during the author’s visit to the Malayan 

.°r Chinese fishing units operating lear 

some of the small coral islands off Sing’apore. 

One or two motor or sailing boats, four small fishing dinghies and 
a crew of about 50-60 men participate in this method. The net used 
js virtually a seme with a bag and two wings, one of which is excep- 

fnH fS ^ad ot the net is attached to a stone or coral on the shore 
and tile net is laid m a semicircle with the lon^* winp- stretched 
across^ the tidal curre^^^ The fishermen in their dinghies then riiove 
Aimnfn the net formed by the wing and the shore line. 

“to the water with short ropes on which’ are 
attached pieces of doth in streamer fashion. Thdy sloX move 

these ropes frighten and drive 
cod-end. At the final stage when the cod-end is almost 
reached the fishermen substitute the ropes with small sticks with which 

he^fi?h A1 i7s 7 ‘""T" bed and drive out 

All fish are thus driven to the cod-end of the net which is 

^ bj>at. The fish commonly obtained by this method 
are species of Caesio known as the Coral Bream. 


Prawn JuNKHAR OR ‘Pachil’ 

,^This is a peculiar contrivance used in the shallow regions of 
Kayamkulam and Vembanad lakes. If consists of two long and narrow 
canoes braced together by cross bars, with their sterns closer and 
bows wider apart. The canoes lie almdst on their sides and face each 
0^1- bows of the canoes by its two ends i ^ S 

^„^"^pCh drags along the bottom of the lake when the canoes move 
along. Panikkar (1937) gave a detailed description of this implement 

net is tied. across the canoes whereas in aSual 
pr^tice only a chain is hung between them. 

During calm periods, especially at dusk and dawn, this contrivance 

i' f •”« ”aS;5 s 

Its narrow end. _ The chain drags along the bottom and disturbs^ the 
prawns and_ shrimps living close to the bottoih. Thus disturbed thev 
jump out of water and fall into the canoes, in which they are trapped 
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and ■ retained ' by means.--. «)f:i:,:a ,eri ss-cross, '' arrangement of bushes^ or coco-?, 
nut bracts. Only prawns and shrimps' are caught by this method^ and 
Individual catches during a night amount to many pounds. 

The method is exactly similar in principle to the prawn SermT of 
the Malay Archipelago, Burniah and East Bengal, and also to the 
Rua kread {Swarng Charernphol, 1951) of Thailand. A Seriat ,is: a 
small canoe fitted with a bamboo platform on one side and an upwardly 
slanting net on the other side. This canoe when rowed along the 
banks* of rivers and canals causes the prawns and shrimps inhabiting 
the* mud slopes to jump. These jumping prawns and shrimps fall 
into the slanting net and then slide into the canoe from which they 
are prevented from escaping by covering its longitudinal half with 
wooden planks. 

The author happened to see many modifications of this Semt 
used in the Malay Archipelago. The commonest modification is a small 
canoe with a short thin pole sticking out from one side with coconiit 
fronds attached in streamer fashion. When this canoe is rowed along 
the banks of rivers or near mudflats during low tide the leaves drag* 
along the mud causing, the prawns to jump out of water. These 
jumping prawns are caught in the canoe and trapped by means of 
small branches and bushes arranged inside. 

Lure Fishing 

Extensively used in almost all the backwaters of the State, this 
method makes use of the peculiar habit of fish of gathering round any 
decaying vegetable mass. A large lure, commonly made up of small 
branches of trees or bunches of coconut leaves, is lowered into the 
water and anchored by means* of stone weights. This is allowed to 
decompose in the water for sometime. When the ‘lure’ has sufficiently 
matured, fishes gather around and underneath it, probably to feed 
on the organic detritus formed on the leaves or to seek protection 
•from the sun and enemies. 

When the fishermen feel that the lure has fully matured and a 
sufficient number of fish has gathered, a net, usually a sort of drag 
net or a small gill net or even a cast net, is shot around the lure. 
The net is then gradually brought closer to the lure and finally hauled 
into the canoe with the whole lure inside it. All the fish which had 
gathered round the lure is thus lifted into the canoe. The fish ordinarily 
obtained in this are Etroplns suratensis and various species of carangid 

■ ^ common method used in the capture of flying- fish 

If M f is also adopted in the commercial' fisheries 

ot the Malay Archipelago where the annual landings by this method 
vary from 50,000 to 60,000 tons (Hardenburg, 1049) This lure is- 

?nT?o viSor^^o^^ -n^ Run^pon by fhe Snesitherme^ 

thf visitor to these parts could miss such lures distributed all over 
the S rait of Malacca, China Sea and the Java Seas. There are two 
types of lures; one in which coconut leaves are tied in buncos 
anchored by a weight, and the other in which' coconut leaves L bunSs 
are-entwined at intervals along a rope and this vertically moored with 
® ,Feight,^tthe -bottom.and a float aboyci ^ ored with 




A CHECKLIST OF FISHES OCCURRING IN THE FRESH ■ 
WATERS dP' BARODA 

' BY' 

■ .M. R. Ranade, M.sa, ^ 

Tarapm^emla Marine Biological Siaiioftt Bombay 

The neec3 for a comprehensive checklist of fishes occurring In sheets 
•of fresh water in Baroda has iong been felt, particularly in view of the 
teeent emphasis on the development of freshwater fisheries in that area. 
A number of specimens have been recorded hy Moses^ but these 
records are scattered in different bulletins ® and reports ® of 
the erstwhile Baroda Fisheries Departmeht. . They are also mixed up 
with the list of marine fishes. A complete list of freshwater forms 
including those previously recorded is, therefore, furnished. Twelve 
species belonging to four different families have been recorded by me 
for the first time from this area. 

Another reason for publication of this list is the confusion caused 
by incorrect identification and wrong usage of local vernacular names 
in the * Statistical Account of Fish Supply of Baroda City’ by Moses^. 
In this bulletin Moses identified ‘ Nagari ’ as Labeo calbam and ‘ Bhagna ^ 
as Cirrhina mrigala and has shown a total catch of each as 27,998 lb. 
and 340 lb., respectively. In reality CirrhiTia mrigala is ioun^ in 
abundance in Baroda and is the third best fish in quantity and value, 
whereas Labeo calbam occurs in negligible quantities. Moses records 
^Nagri’ {Labeo calbasti) 2 .S third best fish and ‘ Bhagna’ (GVrfewa 
mrigala) as negligible. This difference is obviously due to incorrect 
identification. This would imply that the quantity shown by him 
against ‘Nagari’ actually pertains to Cirrhina mrigala and not to 
Labeo calbastt. Other mistakes in regard to scientific and local names 
have also been corrected in the following list. 


A Systematic list of fishes of Baroda* 


Scientific name 

Order: Isospondyli 

Family : Notopteridae 

Local name 

’**1. Notopierus notopterus^f^^loA) 
Order: Ostariophysi 

Sub-order ; Siluroidea 

Family: Heteropneustidae 

... Patra ' ' 

^2. Heieropneusteus fossilis (Bloch) 
Family ; Siluridae 

... Shingi 

^3. Ompok bimaculaius (Bloch) 

... Goongavaree 

T* 4. „ macro ptkalmus QMyih) 


*5. Wallago atiu 

Fadeen 


FRESHWATER FISHES OF BARO DA 


473 - 


Family ; 
T* 6. 
*7. 
8 . 
*9. 
10 . 

Sub-order : 

Family : 
Sub-family : 
* 11 . 
* 12 . 

Sub-farbily ; 
*13. 
T* 14. 
*15. 
*16. 
*17. 
•18. 
T* 19. 
T* 20. 
T* 21. 
Sub-family ■ 
T* 22. 
•23. 
*24. 
*25. 
26. 

27. 

28. 
29 


Scieniitic name 
Bagridae 

Clupisoma garua (Hzm.) 
Mystus bleekeri (JOzy) 

„ cavasius (Ham.) 

„ (Sykes) 

j, g«7w(Ham.) 
Cyprinoidea 
Cyprinidae 
Abramadinae 
Chela clupeoides (Bloch) 

M bacailaxH-zm.) 
Rasborinae 

Barilius bendelisis (Ham.) 

)> barna (Ham.) 

Rasbora daniconius (Ham.) 

,1 buckanam (Bleeker) 
ILaubuca laubuca 
Esomus danrica (Ham.) 
Brachydanio rerio (Ham.) 

Danio malabaricus (Jerdon) 
Rasbora labiosa (Mukerji) 
-Cyprininae 
Garra mullya (Ham.) 
Amblypkaryngodcm mola (Ham.) 

Barbus {Tor) ^ 

II {Puntiui) sarana (Ham.) 

cholaXEsm.) 


Local 


name 


30. 

31. 
*32. 

*33. 

34. 

35. 

36. 
*37. 
*38. 
*39. 

40. 
*41. 
42. 
•43. 
T* 4i. 
*45. 
*46. 
♦47. 
•48. 




>> 

*> 


parr ah (Day) 
Melanostigma (Day). 
puckelli {Dq^y) 
ampkibius (Guy. and 
Val.)/ 

conchonius ... 

stigma “(Guv. and 
. Val.) _ 

iicio {Hom.y 
chry sop terns (McGlelL) 
(MeGielL) 
a 99 bomnicns (Day) 

Labeo Hmbriatns (Bloch) 

,, calbasu (Ham.) 

(Sykes) 

„ kojiiius (Jerdon) 

99 gontus (Hain.) 

,, porcellus (Heckel) 
j, rohita {Ram.) 

„ arzm{Ram.) 

Cirrkina mrigala (Ham.) 

*, rebaiRam.) 

Rokiee coiio (Ham.) 

Catia caiia (Gtsv. and Val.) 


Katia’ 

■ jj 

Tengani 

Khaga 


Gha! 


Jurva 

99 

Ranjaii 
Rajni 
Dindiya 
Ran j an 


Maria " 

Melwa 

Kndoa 

Darayi 

Dhebrf* 


Belzi 

Kavchi 

Ganri 

Karchi 

Khnrse 

Malia 

Rohu 

Bhagna 

Nagri 

Raiya 

Gurda 

Bavoos 
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■Family: 

49 . 

50 . 

51 . 

52 . 
Order : 

Sub-order : 
Family ; 
Sub- family : 
* 53 , 
^54. 
Order : 
Sub-order: 
Family : 

* 56 . 

Sub-order ; 
Family ; 
* 57 . 
58 . 

Sub-order : 
Family: 
* 59 . 
* 60 . 
Order : 
Family : 
^ 61 . 
♦ 62 . 


Sdmtific name . ' Local name 

Gobitidae 

Lepidocephalichthys guntea (Ham.).. . ... ■ Cbippi 
■ „ ■ thermalis (Cuv. . and ■ 

.;■■' Val.) ... ■■ „ 

Nemachilusbotia Songujari 

_ ^ ^ <^ay/(Hora) , „ 

Microcyprini (Cyprinodoutes) 

Poecilioidea 

Cyprinodontidae 

Funduliuae 

Aplochilm pafichax (llom,) ... Dindiya 

„ (Cuv. & Val.) „ 

Percomorphi 
Percoidea 
Ambassidae 

Ambassis 7iama {Rom.) Chanbijwa 

„ ranga(RQ,m.) 

Gobioidea 

Gobiidea 

Glossogobius giuris (Ham.) ... Modu 

Gobim striains (Jddky) 

Ophicephaloidea 

Ophicephalidae 

Gpkicephalus pmciaius (Bloch) ... Kadwa 

,, mdrutius (E. 2 m,) ... Marel 

Opisthomi 
‘ Mastacembelidae 

^Mastacembelus armatus ... “Bam 

ij pancalus (R^va.) „ 


specimens were identified by the authbr. 

X 1 hese specimens are recorded for tne first time. 


: . efbe'ences ■ ' ' ■ “ 

Pisberies, Baroda State. 1939. 

^ Bulletin No. IV Dept, of Fisheries, Baroda State. 1943. 

* Plsberies, Baroda State, 1937-38. 

* Annua/ rpifnr? *i^J!^®beries, Baroda State, 1938 - 39 . 

Annual report of the Dept, of Fisheries, Baroda State, 1939 - 40 . 



REVIEWS 


I. A POCKET BOOK OF BRITISH MOTHS, By George 

E. Hvdej., F.R.E.s.' : Pp. 160 X'5"). coiour pi'ates:,^64 photogTaphs- 

London (Adam & Charles Black), 1951. Price Ss, 6 d, net, 

I have read this ' book . with considerable inter^^^ I have had 
long experience with this subject, and I congratulate the author on 
a very useful work. A large number of British moths including some 
‘macros’ have been covered, but I feel that under the able pen of Mr. 
Hyde this work would have been better if not restricted to one volume. 
It is obvious that Mr. Hyde knows the subject thoroughly, and he 
could have expanded^ himself to cover all the ‘macros’ at least. 
However, it is very interesting to see that some representatives of 
that particularly interesting section ‘macros’ are not only described but 
illustrated. 

The colour illustrations are excellent, but unfortunately the size 
of the volume has imposed reduction in size and reduced the beauty 
somewhat, whereas the black and white plates are some of the finest 
I have seen in this class of work and I congratulate the author, on 
these. 

The introduction and text throughout are well written and give 
very useful and interesting information on this group of insects which 
should delight any reader, and the book itself will most certainly be 
of value to anyone who has the slightest interest in this subject. 

Many of the species occur in India, therefore althoug*h this book 
is declared^ to be for British moths, it actually covers many specimens 
seen in this country. 

I note that the two well-known methods of nighf work, i.e. ‘light’ 
and sugaring methods, are (lescribed. Both these have been 
tried out by me here in India but withbut much- s in fact 

sugaring normally resolves itself into a free feed for the local ant colony 
(that is my experience) and ‘light’ attracts unwelcome visitors. I 
would also advise any reader of this book who may be prompted to 
try sugaring in this country to memorise the actual sugaring circuits 
m daylight so fhat a lot of minor difficulties and possible accidents 
may be obviated, because it is very easy, in new areas, to stumble 
in the dark when making circuit of sugar patches. I would also advise 
the collector to use a light which is not too strong as many insects are 
promptly scared off the sugar patch with a very bright light. 

V I. can recommend this book as a useful addition to the knowledge 
of this group of insects. 

J. L ALFREY 


2. A COLOURED ATLAS OF SOME VERTEBRATES FROM 
CEYLON, Vol. I, Fishes* By P. E. P. Deraniyagala. Pp. i49-f33 
coloured plates (i2''x9f"). Many text figures, Ceylon National 
Museums Publication, 1952. Price not stated. . " \ 

This is a very welcome addition to the alt too limited number 
of books on fishes of the Indian region. A . the book is 
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^hat it is an outcome of Dr. Deraniyagala’s personal observations 
and study of fishes of Ceylon, for a period extending over a quarter 
of a century. His intimate knowledge of the subject and experience 
of practical difficulties are reflected in his efforts to elucidate and 
illustrate really intricate points which a novice has to encounter while 
attempting to identify fishes with the help of the existing books on 
taxonomy. 

His keys for identification are not very, elaborate but furnish the 
minimum and the most salient features required for the purpose. This 
concise nature of his writings makes the work handy and useful for 
practical purposes. The descriptions are somewhat brief, but the 
brevity is in keeping with the spirit of the book. In some places, 
however, more useful details than books on taxonomy can offer, such 
as notes on reproduction etc. are furnished in this volume. His 
Ulustxations of scales of Clupeoid fishes are very useful for genera! 
identification as welj as for study of stomach content's of larg-er 
prtedatory fishes. 

Dr. Deraniyagala has given a brief synonymy indicating original 
nomenclature of the fishes dealt with, but his book would have been 
more useful if Day’s nomenclature also was included therein. This 
particularly because Day's ‘Fishes of India’ and 
the Fauna’ volumes on Fishes are the only books at present available 
on the taxonomy of Indian fishes. 

work has been very carefully executed and 
toe author has taken considerable pains on every detail of the work. 
He has been particular even about the pronounciations of local names 
and has furnished phonetic schemes for the purpose. In his list of 
references he has not forgotten to mention Valmiki, the author of 
Ramayana of 400 b.c. 

One of the outstanding features of the book is that the illustrations 
^e drawn by the author himself. The proportions and other details 
display exactitude, but there appears to be an exuberance of colour 
in many of these drawings. Fishes which are ordinarily drab in 
appearance, appear colourful and attractive in his plates. Some 

magnified. I may mention here the 
drawings of P. mgrofacmtus and P. tittya. The actual lengths of 
hese fi^es are about Jo and 30 mm*, while the drawings are 200 mm. 
long-, this makes the coloration too vivid and gives an impression 

of overdrawn fibres. The black and white drawings appear very 
exact' and effective. & cij- 

In the present volume only one .shark, viz. Rkyondon typus has 
been described, omittmg all other members of the selachian group. 
It appears that there will be many other Ceylonese fishes which will 
have to be dealt with in later volumes in order to complete the 
list of fishes available around the Ceylon coast. The propriety of 
including only one member of the selachian gi-oup in this volume is not 
understood. Probably H would have been better if all the sharks 
iiad been included in one volume. 

: ■is''not''}iandy.. . 
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durable :wou!d' .mak^ tbe book expensive^ resulting la lesser "circuia- 
tion and. sale. , 

Tlie book is undoubtedly . very, , valuable as a; reference: 'book. 


C.V.K. 


3. NAME THIS- INSECT,'. "By . Eric Fitch ■ Daglish, Pp, xxvi.-f 
mAr. X' 4 i )v 16 pages coloured plates, 48 of black-and-^white, and 
text diagrams. London, (J. M, Dent & Sons Ltd.) 1952. Price i^s, 
net. j D 


W^hen I was handed a copy of this book for review my first re- 
actioii was This should fill a long felt want’ and secondly, the cover 
with Its excellent and faithful reproduction of various insects compels 
one to look inside and learn. 

_ I have read this bc«>k whh particular m and must compliment 
the author on a very useful work, which not only serves for g-uide 
and ready identification of insects but also as a useful refresher on 
entomology generally. I use the word ‘generally’ because of ento- 
mologists, young, _ old, beginners and experts alike having the natural 
tendency to specialisation in particular orders in this vast field of 
Study, sometimes to the exclusion of other orders. 

The range of species covered and method of identification is 
certainly a praiseworthy achievement and the condensed results are 
well set out, considering that the book had to be limited to presentable 
proportions. Tt is obvious that for a more comprehensive range many 
volumes would be necessary. Considering the range covered, there 
sufficient in this one to whet the appetite of any 
reader to become interested in this vast and entertaining subject. ' 
foreword is excellent and can be applied equally to India and 
the tropics in general, where of course we have seasonal forms of 

wh^n ^ caution is advisable to the beginner 

■^hen beating for specimens in bushes and trees. Remember the 

sev^al^^nf"^"*^* “ pants’; they can be very uncomfortable as 
h^w.?! confirm. Likewise ‘sweeping’ among 

erbage in^ India may produce specimens other than entomological.^ 

1 am glad to read that the author mentions ‘mere collecting’ In 
tact It cannot be over emphasised that the study of the insect parti- 
ularly in the earlier stages, is often of much more interest and value 
f than just: adding rows and rows of specimens to 
*e cab, net and/or store-box. I make the possible exceptions in 
cases of known pests as totally distinct from purely local and often 
rare insects whose mass destruction will only lead to total extinction of 

collecting for monetary gain 
reSJ an?®™" in the strongest terms, apart from those specimens 
cnA 1 " f ssentid for purely research work by recognised scientists 

and learned mstitutions. 

^ A word of advice may not be out of place to any reader who 
decides to start his own collection of specimens, and that is to con- 

A ■well set series of specimens makes- 
a 1 the difference to a display and certainly for much easier classifica- 
tion and later detailed study. The begfinnef would do well to 
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ivhieh'j -are .comjTion and .-numerous before 
attempting to set the rarer ones. 

A slight misprint oceurs on ptige i^ letters A and B should 
be transposed, and on page 4, under the heading Butterflies and Moths, 
the illustration of the Silk Cocoon is interesting but is not correct 
lor the vast majoritiy of this group of moths, where the insect on 
emergence from the^ pupa ejects a special solvent liquid which de- 
stroys the fibre udhesion of the cocoon and so permits emergence. 

. The colour plates and illustrations generally are of a verv high 
order and tfle fw exceptions do not detract from the whole. 


ALFREY 


4* IHE PALAEOBOTANIST: Yol, L Birbai Sahni Memorial 
Volume, Birbai Sahni Institute of Palaeobotany, Lucknow, India. 
533 pages (91^x7"), go plates, 1952. Price not given, sold for 
5 ^* 

Whenyrof. Sahni founded the Institute of Palaeobotany, one of 
the aims laid down was to publish The Palaeohotanist zs a. journal 
if. Unfortunately he could not personally see to it. 

Alter his death, it was decided to publish the first number of the 
m the form of a memorial volume. This has 
an editorial committee^ 

The contents of this volume ( ' ' 

Sbult “‘‘Vi'S 

fifty original articles, by. 

part we ^rd some tributes to Sahni by those who 
lu article is a life-sketch of Birbai Sahni 

iM. K. cianni, the well-known geologist. ^ 
convince one that froni his xhildhobd Sahni 
go into the make-up of a great man. As- he 
pendent outlook became wider and wider, 
tioned that his wife, who survives him and r 
played ayeiy importanf: part in the execution of hirpl^sfe 
work This article IS followed by one on the activities of Sahni in 
of Lucknow, written by one of his colleaeoK The 
ynditions undy which he had to work were in no wa/dfffeSi’t from 

S fnS. faced al that ,™ i„ dSn, 

m India, or are faei ng even now* 

of ^ those difficulties* he managed to 
ultimately made a name for hii 
■these papers on personal contact, 
to sciences are given. No doubt Sahni 
tanist but the background for 
knowledge of the external and 
This is well illustrated by the f 
written by Prof. Maheshwari. It 
.botanical work has. been summarize 
1; “G. Halle, the world-renownec 
gives the ^summary under differAnf 


journal 
now been done by 

can be classified under three main 

». The second part includes some 
of various countries; In the last 
> knew him. ■ 
by his brother 
A glance through this %vili 
i showed many signs which 
grew in years, his ihde- 
Here it must be men- 
now nurses the Instititte, 

" SGientific 


universities 
at in spite 
carry out research work which 
irtment and for himself. After 
scA^n papers on Sahni’s contribution 
was primarily a palaeobo'- 
his high standard of w’ork was his 
internal morphology of living plants, 
summary of his work on living plants 
It IS befitting that Sahni ’s palaeo- 
lanzed by no other person than Prof, 
wned Swedish palaeobotanist. Halle 
irent ^adingSj such as, anatomy and 
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morphology -of Palaeozoic ferns, '■‘Fevisiote' of- fossil plants, 
fossil plants ’of' Rajmahal Series. ■ '.PalaeazDic ^ "and Mesozoic, plants', 
iora of Deccan Intertrapean^ Series and. relation of fossil floras. ' This 
really is a inasterly review of a great work by one who himself is a 
great botanist. Of the remaining papers , Sahni*s contribution to 
Indian numismatics is very interesting. This, once again, reveals 
Jiis characteristic way of doing things/^ H traced the technique of 
casting Indian coins from the 3rd Century b.c. to tlie 12th Century 
A.D. and. published the results in a memoir of the Numismatic Society 
of India. At the end of this part, a list . of Sahni^s publications is 
given. It includes 123 papers published between 1915 and 1^9^^ 

The second part of the volume contains 50 original papers written, 
at the request of the editorial committee, , by palaeobotanists, botanists 
and others. Of these 35 are on palaeobotany. There are 8 papers froni 
U,S.A. by Andrews and Mamay, Arnold, Berry, Chaney, Darrah, 
oskins and Cross, Howell and Lightwardtj 4 from U* K. by Edwards, 
Harris, Lang and Hamshaw Thomas; 3 from Japan by Endo, Miki 
and Yaba; 2 from France by Boureau and Corsin ; 2 from South 
Anierica by Frengndli and Mendes; 2 from Germany by Gothan and 
Krausel ; one each from Holland, Norway and Sweden bv Jongmans, 
Hoeg and Florin respectively. From India there are ii papers most 
ot which are by Sahni’s old students and colleagues. These papers 
deal with various aspects of fossil botany from the Palaeozoic to the 
Cenozoic era. The remaining papers have been written by botanists 
and others, each dealing with his special subject of interest. On the 
whole they make excellent reading. 

Madame Bertrand, wife of late Prof. Paul Bertrand, sent four 
reconstructions prepared by her husband just before his death. These 
have been induded immediately M'ter thb sck^^^^^^ form 

excellent .plates. Ihe last part; of the volume is Called *PushpanjaIi’’ 
or offering, of flowers in the memory of the late Prof. Sahni. It 
contains tributes by 48 people including the Head of the Indian 
Union, Ministers of the Union, Ministers of ‘ Indian - States and many 
internationally known personalities like Hadamard and Sven Hedin. 
there is also a dozen of tributes from Sahni ’s old students and collea- 
gues. These tributes are very mteresting, because they give the 
impression these men and women have gathered of their "guru their 
frequent contact with him. " 

^ Finally, it must be said that the first issue of The Palaeohotanist 
is an excellent publication. The get-up, the printing and the plates 
taken together have produced a very high standard for an , Indian 
jouniaL The editorial committee deserves our heartiest congratula- 
tions for this, and especially Dr. Sitholey, the Secretary. If the 
standard set in this volume is kept up, there is little doubt about its 
popularity amongst the palaeobotanists, botanists and geologists. 
The second part which contains original papers will be alvrays in 
demand for reference work. Some of the topmost palaeobotanists of 
the present Time have contributed to it. I hope the editorial , com- 
mittee will be able to obtain -their active support for future issues of 
The Palaeohotanist. 

K. A. CHOWDHURY 
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5. BIG GAME OF MALAYA. By E. C. Foeoander. Fore-- 
word by E. O. Shebbeare,. Pp. viii + 199 x SJ'O* Frontispiece 

and 20 photographs. Glossary, bibliography, index. End-paper map 
of Malaya, London, (The Batchworth Press Ltd.) 1952. Price 21s, 

This well-arranged, indexed and illustrated book will be welcomed 
and valued by all who have knowledge of the Big Game of Malaya 
either first hand or through the writings of the late Theodore Hubback 
and some others listed in the bibliography. It will also be of con- 
siderable interest to those members of the Bombay Natural Pllstory 
Society who have read and enjoyed Hubback's several expert con- 
tributions to the Journal concerning elephant, rhinoceros, wild life 
photography and conservation. 

The book is mainly divided into — General Information (with a 
map of Penang), The Malayan Gaur, The Malayan Elephant, The 
Malayan Tapir, The Sumatran Rhinoceros, and chapter xvii contain- 
ing General Views. Tiger and leopard are omitted as affording 'but 
poor sporting chance in this country; and when chance meetings do 
happen the hunter is surprised unarmed*. The pleasing and informa- 
tive article in two parts, ‘Early Days in Malaya* contributed by the 
late H. E. Burgess (at instance of your reviewer) in 1935 to the 
Society’s Journal Vol. 38: pp. 241-257 and 39: 856-861 may be read 
as supplementing this book in respect to carnivora and other animals, 
also some birds and reptiles. 

The^ Malayan Gaur or Seladang. The author does not mention 
the derivation of the word seladang. Hubback [J.B.N.H.S., Vol. 
40: 10 (1938)] gives the probable derivation as from two native words, 
satu meaning one, and ladang meaning a jungle clearing — satu ladang 
abbreviated to sladang or seladang. Commenting on this at p. 733, 
Vol. 40, Gimson suggests from Manipur that as the animal is sup- 
posed to have come into Malaya from the north it may be that the 
name is derived from the Manipuri name of the mithun {Bibos fron- 
talis) sandang^ and the Kuki (tribe in Manipur) word for the same 
animal— 

The question of weight is discussed at pages 10 and ii. In 
view of the ascertained weight of the largest-ever bull seen by Morris, 
in his South India area having been 2,071 lb. {J.B.N.H.S., 47: 153) 
it would seem that the ‘weight— clean 2,700 lb.’ for a Cochin China 
bull can be reasonably questioned? 

The main difference (p. 13) between the Malayan gaur and those 
occurring in India and Burma is that ‘the arch of the crown or elevated 
ridge between the bases of the horns is less developed in the former 
or may be absent’. Regarding this, the Journal 41 : 657-659, and the 
photograph with it of four Assam skulls may be seen. Six fine* heads of 
South India gaur adorn the walls of the Bangalore Club. Five o£ 
these have more^ or less domed cranial ridges, but one — 38" spread 
and 20 horn girth — ^has a quite level cranial ridge similar to the 
two left hand Assam photos. Photographs of skulls of Central 
Provinces gaur contributed by Inverarity f/.B.N.H.S., 4: 294 (1889)] 
show one of the eight skulls to be level between the horns. So the 
character which distinguishes the Malayan gaur is also present, though 
to a considerably les$ degree, in the gaur of India; and of Burma 
too, mde J.B.N.B.S., 38: 819. 
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‘The yellowish white or golden brown’ colour of the ‘stockings’ 
constitutes one of the minor reasons why the Malayan gaur is not 
classified with the Burmese or Indian types (p. 12). From a study 
of all said on the question in this book, in the several contributions 
to the Society’s journal, and in books by Forsyth, Jerdon, Sanderson, 
Dunbar Brander, it can be concluded that the gaur, wherever found, 
has no completely uniform colour for his ‘fully fashioned’ stockings. 
In Madhya Pradesh the white stockings change with advancing age, 
assuming a much dingier colour in the older bulls. (Forsyth, New 
Edition, 1889: p, 112.) 

In regard to the author's remarks at p, 14, complete illustrated infor- 
mation as to colour of the eye of the gaur is in Society's Journal 
Vol. 31: 220-222. Habits — Hunting-Hunting Stories are full of 
interest. In pages 26 to 32 the question of the ferocity or otherwise 
of the seladangds discussed. * Unhurt Or not unduly harassed, the 
seladang is definitely not a ferocious beast.' That is quite right ; but 
in the Society’s journal are several instances of attack by unwounded 
gaur in India, also some in Burma. It would seem there is usually some 
sort of direct or indirect cause for such attacks. At p. 67 is recorded 
the interesting observation that on one occasion obvious reverence 
was paid to the master bull of a herd. Wherever he went cows and 
younger bulls licked his great body whilst he kept his nose up accept- 
ing the obeisance as a matter of course. 

Under Conservation we read that rinderpest has not occurred in 
so widespread a form in the past as to constitute- a danger to the 
seladang, and that it is rare that rinderpest or foot-and-mouth dis- 
eases are started by domesticated water-buffaloes in Malaya. 

Supplementary to all the author writes in this book regarding 
Legislation and- Conservation, the valuable article by Theodore 
Hubback, ‘Principles of Wild Life Conservation,' Vol. 

40: loo-iii (1938), may be seen. 

The Malayan Elephant can scarcely be distinguished from the 
typical one in India says the author. Description and Distribution 
Habits— Hunting — Hunting Stories— Photography— Legislation and 
p^nservation are dealt with in chapters ix to xiv in an adequate and 
interesting manner. For more information the author refers the 
reader to Sanderson, Fletcher and Peacock. Further to these may 
be mentioned Hubback's contribution, ‘The Malayan Elephant ’ in the 
Journal of the Bombay Natural History Society, Vol. 42: pp. 483-509 
(1941) with which eight outstanding plates ; and his ‘Wild Life Photo- 
graphy in the Malayan Jungle’, Vol. 41 : pp. 48-63 also with eight 
plates {4 of elephants). 

The author gives the record size for tusks of the Asiatic elephant 
as 8' 9-I" and S' 6^'— the pair in the collection of his late Majesty 
King George V — -weighs 160 and 161 lb, In the Society's journal 
[ii : 335 (1897)] is recorded a pair of tusks in the Royal Siamese 
Museum, Bangkok, which were 9' x 15I'' and 9^ The 

weights were not ascertained. ‘This pair belonged to an elephant, said 
to have been 90 years old, which died in Bangkok some twenty years 
ago, and I think, they must have been the record pair for Asia’ wrote 
the officer at that time Scientific Adviser, to the Siamese Government. 
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Reader^ id Malaya ‘will' to know that, there, are now 
easily arrang-ed dey ices for: efFective electrification of wire fences: 
against elephants and other crop-raiding animals. . (R. C. Morris*. 
/.R.iV.H'.S., 49; 783.) 

The Sumatran Rhinoceros. Of this vanishing species we are 
given much information. Here also the reader may be referred for 
lurther informalfion to the authoritative illustrated contribution by 
Hubback to the Society’s journal^ ‘The Two-horned Asiatic Rhinoceros’ 
[V'ol. 40: 594-618 (1939)] which includes Additional Notes by S. H. 
Prater, the whole forming a most valuable monograph on the species. 
In^VoL 38: 139-150 (1935), Thom gives a very full account of the 
habits and hunting of this species in the jungles of Burma. 

In various notes and articles the supposed high medicinal value 
placed upon the products of this unfortunate animal’s carcase— especi- 
ally by the Chinese— has been brought to notice of the world in a 
general way. At p. 184 our author gives us in greater detail the 
results of his enquiries as to the various uses, and observes, ‘Ancient 
customs and beliefs are so strong that much risk, trouble and expense 
are gladly undergone tb obtain these bogus remedies. This only 
goes to emphasize the terrific struggle that our vastly efficient and 
efficacious modern medicines have yet to contend with in the East 
before these ancient beliefs are finally abandoned by their credulous 
supporters,’ The Great One-horned Rhinoceros is being conserved 
in India : but these ancient beliefs are causing the final extermina- 
tion of the species in other eastern countries. 

^ The Malayan Tapir. An excellent photograph of an adult female 
IS at p. 195 of ‘The Book of Indian Animals’ by S. H. Prater, but 
the elongation of the nose and upper lip into a flexible snout is better 
illustrated in Colonel Ferris’s picture. The animal affords no trophv 
to the sportsman, ^ but the tracking of it is exceedingly difficult and 
a high test of skill and ability to move silently in its pursuit. The 
author thinks the eyesight is poor: Thom says it is very acute, and 
mat when the animal makes off it utters squeaks and snorts. The 
temales are larger than the males and one shot by Thom under pecu- 
liar accidental) circumstances weighed 1,200 lb. ; so also one which died 
m the Karachi Zoo. {J.B.N.H.S., 31 : sz2.) Thom says the flesh 
® rhinoceros meat, and that the jungle people of Tavoy 
and Mergui consiyr it a sin to kill a tapir, which is fortunate for 

f apparent refusal of the 

tiger to make a meal of it either in Malaya, Mergui or Tavoy 

...St CdoLlTVSeS 

and slowly corerinj; up thelV'SIg“y“ld<£r1STO*md°JaTr^^^^^ 
It; remarkably fond of boiled rice ^ ‘^'CKing leaves and earth over 

In ‘General Views; our author mentions the several unwritten laws 
these WbJpi^ fo-- 

that could be driven, or trLLd' nXV loSTne^Se^an ^Si3 


REvmm. 


which could be tracked. All the, larger game should be hunted in 

..the: most,: Sporting .way, poissibl^.* / ■ • 

The book is well printed, and produced, Of the 20 excelknt 
pliotographs, twelve are by Hiibback. There should be no ‘d’ in the 
name Blanford. , : ■ 

R.W,B- 


6. WEST BENGAL COMMERCIAL TIMBERS, THEIR 
IDENTIFICATION, PROPERTIES AND USES. By k. Ahmad 
Lliowdhury, B.A., d.sc.., f.n.i., Indian Forest Records (N.S.)> (Wood 
Anatomy), Vol. I, No. 3, 1951. Pp. vI+68, 13 plates (Govt, of 
India Press, New Delhi). Price Rs. 3-6-0 or 5$. 6d. 

_ It is not always realised that the correct identification and proper 
utilisation of different woods is . a more difficult task in this country 
than elsewhere. Unlike many other countries, India has a liarge 
number of timbers which if properly exploited will contribute towards 
a more efficient and economic utilisation of country’s timber resources. 
Ihis IS possible only when, among other things, basic principles of 
timber^ identification are well-known. In the past only a few reput- 
able timbers were used for most purposes, and, therefore it was 
rather easy to know them by constant handling. With the 'growing 
industrialization of the country, uses of timber have multiplied con- 
siderably with the result that more and more new timbers are in 
demand. But only a few of these timbers are available in good 
quantity, while others though in great demand are somewhat scarce. 
Consequently there is a growing and regrettable tendency to pass off 
superficially similar timbers of inferior quality for the reputable ones. 
If this is to be checked arid the timber wrealth of the country is to be 
properly utilised, a dissemination of the technical ‘Know-how^ seems 
very necessary. Considering that not much literature is available 
on the subject, and especially as previous books by the author publi- 
shed by the Forest Research Institute are either out of print or not 
easily available, Dr. Chowdhury^s; latest book on West: Bengal Com- 
mercial Timbers, their identification, properties arid usesV Gould not 
have made , its appearance ut a better or more opportune moment . 
This timely publication, while being useful to ■ all handling timber, 
IS of special appeal to the trade, industries and forest officers of West 
Bengal. 

The general plan of the book is on the same lines as the author 
earlier book Punjab Commercial Timbers’. It has six sections 
followed by three appendixes which have greatly enhanced the utility 
ot the book. The first chapter gives in simple and concise manner alf 
the basic information on the structure of wood so as to enable one 
to have sufficient background to form a mental picture of the gross 
stracture of woods. Even those who are not acquainted with the 

subject ^will find it easy to understaiid and recognise various anato- 
mical feat, urete with the help of the text-figures provided for the 
purpose. The figures have been seleGted^ ^ j to depict im- 

portant cell-elements of non-porous, ring-porous and diffuse-porous 
woods i ^ 
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The second chapter deals briefly with the general properties of 
wood like colour, odour, lustre, weight, grain and texture, and wher- 
ever possible specific examples have been included for clarification. 
This is followed by the chapter on the procedure for the gross identi- 
fication of timber which is very important from the practical point of 
view, it has been pointed out that for gross identification of wood, 
ail that is necessary is a good steel knife and a hand lens magmifying' 
10-12 times. Here a few hints have been given to show how one 
should cut his specimens with a sharp knife and then use his lens 
for observing important characteristics of the wood. 

The next chapter explains how to use the key, which follows 
•subisequentiy. In all twenty^-six timbers of commercial value in the 
State of West Bengal are included in the key. The dichotomous key 
is simple and is mainly based on gross anatomical features which arc 
either visible to the naked eye or under a hand lens, though physical 
properties like weight, hardness and colour have also been taken into 
consideration, when of diagnostic value. In constructing the key, 
the author has drawn upon his wide experience, and the key is so 
made that even a beginner can avoid the usual pitfalls while "follow- 
mg It. ^ For instance, ^ when timbers are on the borderline of two 
alternative characters, it is quite likely that one may get confused, 
and find it difficult to choose the right alternative. To ensure de- 
finite identification, such timbers have been classified under both alter- 
natives. . ■ ■ 

After the key, the author grives descriptions of all the twenty-six 
commercial timbers of West Bengal. This should prove very useful 
to all interested in liimber because here information regarding- trade 
and local names, distribution, available size of logs, geneial proper- 
ties, gross structure, similar woods that are likely to get mixed uo 
seasoning, natural durability, insect attack, preservative treatment! 
working qualities and supply and uses have been included. In short 
■all the latest information has been very well summarised and a refer- 
ence to this chapter will always be helpful to have a comprehensive 
and comparative knowledge of the different timbers. To help the 

Tn^thr T appendixes are also included cla^ssify- 

g the West Bengal timbers according to various uses, indicating 
their mam sources of supply, and lastly giving in a tabulated form 

SeLthTolre compared to teak. It is unfortunate that 

available to make the book 

serttL^nf excellent , photomicrographs of transverse 

ten times so • r ^ Photographs are magnified 

the Sn of nn* ^ examine his timber with 

Ih JT- ^ rni ordinary magnifier and then compare it with these 

S^airSE'" identification The book co^ 

Smand ft , to he a great 

demand for it, like the author’s previous books. ^ 


S.S.G, 
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flower studies in colour and pencil. 

by Bessie D. Inglis, with descriptive notes. Pp. x-h 150 (26 x 10.5 
cms.}; 44 colour plates, numerous text figures. London (Thomas 
iSielson and Sons Ltd.) 1951. Price iSs. 

T his book represents a very beautiful effort to make the study of 
wild flowers in Britain easy and interesting. The aim of the book 
IS plamly stated in the preface : ‘You may recognise 
you meet for the first time if you have previously seen their portrait : 
the same is true of flowers. The colour plates in this book forni a 
collection ot portraits, faithful studies from the living plants, and 
grouped according to colour. Familiarity with these will make it 
y ^^sy to recognise the plants themselves on a first meeting. To 

identify a new plant, however, and still more to trace its true relation- 
ships, we must inquire more deeply than the surface appearance. The 
colour plates are therelore followed by a second section dealing with 
the characteristics of each plant already portrayed in colour. In this 
section are given pencil drawings of details and brief notes of some 
information that cannot be shown pictorially. The few essential 
botanical terms used are explained with the aid of drawings in a 
section on “The Structure of Plants and the last section of the 
book gives the family characteristics,’ 

The 44 colour plates are a delight not only to a botanist but also 
to an artist; the plants and their parts have been selected with great 
care and exhibited with judgment. Any one becoming familiar with 
these charming fiower portraits cannot but recognise the originals 
when seen in nature. 

Part II gives a detailed description of the various plants shown 
Ml the colour plates, and the accompanying line drawings make it 
easy to understand even the minutest details of the plant. Part III 
contains a study of the families represented ; in the book; students of 
botany ^ will derive much profit from a careful study of this part. 

Artistically and botanically the book is delightful. ^ it 

every success, and may this soon be followed by further studies of 
the high standard of the present. 

H. SANTAPAU, s.j. 


8. PLANT HUNTER IN MANIPUR. By 
^54 (20x13.5 cms.); with 12 photographs by the author and a 
map of Assam and Burma. London (Jonathan Cape) 1952. ^^ P 

■■■■ ■ ' 

This iis another book by the foremost plant explorer of our days • 
and the present book is a fit companion to Tlant-Hunter’s Paradise’ 
and others. 

The aim of the book is not to give a dry and heavy list of rare 
plants ,: m^the words of the author, he has deliberately avoided men- 
tion ot the less conspicuous plants we saw or Gollected. Many of 
■ them would be just names to the non-botanist, even if he happened to 
be a gardener , (Someone would be quite certain to call them un- 
pronounceable”, and to ask why “the common Engliish name” had 
not been ^preferred.) So I have confined myself tO' describing only 
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tliose plants of whicli^^w^^ seed for the New 

Garden, or which were definitely an important part of the landscape.' 

The whole story of the author’s pereg-rinatioiis in Assam makes 
entertaining' reading' ; as a botanist^ I have enjoyed every pa^e of the 
book, and often have I been moved to envy by the glorious descrip- 
tions of nature at its best found in the book. The excitenient of 
finding the Manipur Lily, the events of the Glorious Fifth of June 
alter a fit of the deepest depression, and similar stories grip the adven 
turous reader. The author is not given to exaggeration in his story • 
how charmingly he writes after one of his most successful expeditons r 
When next morning we opened the press, we found we had collected 
twenty -eight species of plants on Sirhoi, including six perfect speci- 
mens of the lily. It was a satisfactoiy result.’ Judging from my 
memory of similar successful outings in Western India, if one be 
allowed to compare one’s tame experiences with the glorious triumphs 
at the author, to say that ‘it was a satisfactory result’ is the limit of 
understatement. 

The photographs have been selected with great care by the author, 
and reproduced admirably by the printers. May the author prosper 
tor many years to come, and may many similar books come from 
his inspired pen. 

H. SANTAPAU, s.j. 

pJ't flowers. By M. R. Henderson. 

Pait I. Malayan Nature Journal, Vol. IV, Nos. 3 & 4, Dec. 1040. 
Fp. 1-181 (24 X 16.5 cms.), text figures 169. 

the hands of the reviewer for a long time, 
publishing this note is entirely the reviewer’! fault 
^ pubhcatwn that has caused me much envy; in Bombay 
have any book on our wild flowirs that in any way 
Sfo^oaS yhe book deals With the Polypltalal, 

intlductioron preparation. After a short illustrated 

introduction on Some Elementary Botany, describing- parts of nlants 

StStoThT'', rives a’-si„ple Ke taS2 

f-J r- book; the key is wholly artificial and aims at making 

£‘Sn-v the subjecf. 

itf B on its occurrence in Malaya and 

s general characters; there follows then a description of each species 
SvBn'^^S spec.es, the scientific, English and iLl namefare fiS 

the plant is short and clear; a few notes are 
added on the places where the plant is found in Malaya, and finals 

IpSes“* P'“' ««kbo„rbg 

11 'V ='•'’* 0 “Blan<ling cha™c- 

hZu help in the identification of the species The prlntincr 

both of h. £j„r« and of the ,.k. is very d,as‘^a.?pfe.sa^.'™“”‘' 




bring* tiie iiomeiiclature lip ■ to- modern standards. This is, however, 
a ' minor blemish ' in inost cases, that in no way detracts from the 
value of, the ■ work.. , 

Successive parts of this an teres ting work will be aw^aited with great 
interest in India and elsewhere; may the example of the author be soon 
imitated in our country. 

H. SANTiAPAU, s.j. 


, , ADVENTURES OF A BOTANIST^S WIFE 

Bor. Pp. 204 (21 X 13.5 cms.). With 35 photographs a; 
by the author and two maps. London (Hurst & Black( 
.i8./- ''net. ■ ' 

This is a gioriious book of adventure, 
photographs and drawings by the gifted authoress, 
selected on publication 
the Book Society bf Great Britain 
tocover,..'! 
interesting book. 

,'The dust cover gives a g 
incidentally depicts one of the most e: 

The two maps on the inner side of the 


illustrated with beautiful 
5. ,'The "'book' 'was 
as deserving of a special recommendation by 
i ; after reading the book from cover 
I ^agree with the selectors that this is a charming and most 

good idea of the contents ' of the book', ' and 
ixcitiing moments in the story, 
covers are beautifully designed 
and show sufficient mystery to force the curious reader ' into the ' book 
itself. ' 

As the title suggests, this is a book of adventliire; but one does 
not find here such thrills as have more or less become the fashion in 
books on the Indian jungle. The personality of the authoress appears 
from the first! lines of the book; she is a homely soul, whose aim in 
life seems to be to make every one near her as happy as the circum- 
stances will permit. She takes charge of a veiy forgetful botanist, 
who for his part will take any risk to help and protect his partner; 
her own servants become her family^ and her tact and kindness wins 
their loyalty for ever.. 

The style is simple and very attractive, I would even say that it 
is charming. When the book first came to my hands, through the 
kindness of the authoress, I began reading it with the intention of 
reading a few pages, so that I could tell Mrs. Bor how I enjoyed the 
book; as_ it happened, however, having started from the first page 
in the middle of the morning on a holiday, I felt I could not stop 
until at about 2 a.m, of the following morning I came to the last page, 
having read every word of the adventurous story. Then I understood 
why the book had been selected as deserving of a special recom- 
mendation; by ■■the' Book, Society... :. ■■■.■ 

The photographs and drawings are charming; at times the 
authoress felt inspired and burst: into poetry, which perhaps is not 
\ery high by Shakespearean standards, but which is none the less 
delightful. 

Without any hesitation this book can be recommended to our 
members and readers, as one of the most beautiful books on life in 
the Indian jungle pubiished in the last few years. 


4S8 
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M *i,‘ PLANTS OF INDIA & PAKISTAN. A Popular 

Handbook of Trees and Plants of Indu.strial, Economic and Com- 
mercial ^Utility. By J. F. Dastur, f.n.i. Pp. vi + abo (19x12.5 
cms.j; 66 illustrations. Second Indian edition. Bonibay’ fD. B 
laraporevala Sons & Co., Ltd.). Price Rs, 5-14-0. 

, 12 . MEDICINAL PL.-YNTS OF INDIA & PAKISTAN. A 
Concise Work describing Plants used for Drugs and Remedies accord- 
ing to Ayurvedic, Unani, Tibbi Systems and mentioned in British 
and American Pharmacopoeias. By J. F. Dastur, f.n.i. Pp. vi + 
317 (19x12-5 cms.). First Indian edition. Bombay (D. B. Tara- 
porevala Sons & Co., Ltd.). Price Rs. 5-14-0. ' ^ 

handbooks on Indian plants. 
*1, beginning of the present century 
here came out a number of Important books on Indian plants of 
conomic importance, the last of which may be said to be AVatts’s 
Dictionary of the Economic Products of India; but such works are 
either out of print and unobtainable, or, when still available, they 
are so costly as to be out of reach of the ordinary reader. For these 
reasons, the two handy books under review come 'to fill a real nelTln 
iiiG country •, 

the ^ P^^" ' ^ introduction, 

1 1 u K 1 ^ I® various economic or medicinal plants in 

^ phabetical order of their scientific names. For each ^ant the 
lowing data are given .- scientific name of the species, of the family 

the plant and its distri’ 
n ’ ,^'"®^‘Cinal or economic, of each part of the 

l-om thS'^r/' *e name adopted by the author differs 

s Flora, the synonymy is also given In 
the_ first book there are a number of line drawings ; irseconS 
book has no Illustrations. The appendix in each book shows 

by subjects. The books have been priced 
reader "’Th; them within the pocket of the ordinary 

th. t he volumes are handy, and the printing in general is good'- 
the paper however, is at times too thin, or the ink too oily s^ tha^ 
some of the pages are not sufficiently clear. ' ’ 

. A number of scientific names are not correctly spelt, or the name 
n ' ® P not accredited to the correct author; but these are 

minor blemishes which can easily be corrected in subsequent edlLns 
A number of plants should bear a different specific or\yen generfc 
o-ranh’s A importance. In the following para- 

” tte nknffi of remarks on the identity o^ Lme 

p ' , and this is a matter of more serious import. 

(o) Useful Plants of India & Pakistan. 

the Spelling ^hout?t Bamhusa anuidinaceae Retz. ; 

Suppr. fo8 ^^Clure in Blumea 

'946 has shown that the Indian plant is quite a different 

be called Bamhusa 
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No. 64. The name U’a/lic/zmaa Baill. seems to be the proper 

one for the Indian plant, B. sempervirens Linn, is a valid name for 
a European species, and is not a synonym of Baillon’s name; the 
way of expressing this relationship is to write: ^Buxits wallichiana 
Bail!., Syn. B. sempervirens met. plur., non Linn.’ 

No. 80. The problem with this plant is not the name but the 
identity of the plant itself. Carissa carandas Lhm. is a valid name 
of an Indian plant; but this species, at least in Bombay, is a re- 
latively rare plant; our common plant is C. congesta Wt. (commonly 
included under C. carandas Linn, in our floras, but the complex group 
cannot be included rightly under the Linnean concept). See Haines 
in Indian Forester 45: 375-388, 1919 and 47: 377-379, 1921. 

No. 127. Our common plant is not Erythrin a varlegata Lmn.^ but 
E. variegata var. orientalis (Lmn.) Merrill; a synonym of the latter 
plant is E. indica Lmnk. 

No. 129. I am not sure which is the plant meant under this 
number by the author. Eiiphorhia trigoria Haw. is a valid name for 
a central 'African plant; E. trigona Roxb., sometimes given as a 
synonym of E. trigona Haw., is an illegitimate name for an Indian 
plant, which Croizat has called E. harnhartii. 

No. 143. Grewia suhinaeqiialis DC. is the correct name for the 
Indian plant, wrongly called in our Floras G. asiatica Linn. ; our plant 
is the same as Grewia asiatica Mast., non Linn. 

No. 214. This name is correct, but the identity of the plant is 
doubtful; Gamble has split the complex Randia dumetorum Lanik. 
into several distinct species, of which the commonest in Bombay 
State is Randia brandisii Gamble. 

No. 247. The common Indian plant is Taniarix iroupii Hole, not 
1\ gallic a Linn.; our plant is commonly called T. galUca by authors 
of Indian floras, but the plant is diiferent from the Linnean one; the 
synonymy should be written Taniarix gallica auct., non Linn, 

No. 250. Gaertner spelt the specific name as My rob alanushelUrica 
in Fruct. 2: 90; however, he based his name on that of Breyn in 
Ic. 18, t. 4, who spelt the name as Myrobalamis hellerica ; accepted 
spelling' of the plant is Terniinalia beUerica Ro'sh, 

No. 254. The common name, Ain, covers more than one species 
of Terniinalia] in Bombay parts, T. cramdatu- Roth is by far the 
commoner species; Cooke’s Flora, under 7'. iomentosa, includes both 
1' . tomentosa proper and 7\ crenuJafa, and possibly other species. 

(?)). MEDixaxAL 'P lants..;'',; 

No. 37. The author lists Artemisia vtdgaris Linn, as one of the 
medicinal plants of India, but in this he has been misled by our 
Floras; our common Indian plant is not the A, vulgaris oi the Linnean 
herbarium, but A. nilagirica F ampanini , m Ntiov. Giorn. Bot. Ital. 
33: 452, 1926. ' 

No. 138. The Common plant in the greater part of India, parti- 
cularly in the west of the count'ry, is Luff a acutangula rar. amara 
Clarke. If the varietal rank is not acceptable, then our plant should 
be called Liiffa amara Roxb. 

No. 218. Cooke in his Flora gives T-rngk involucrata Lmn. as 
the name of our Bombay plant; but Cooke’s name covers a complex 
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group of species and varieties,, of xvhich 7'. im:olucmia is. one but 
^e fatter IS a rare plant in Bombay. On this subject see Pax & 
Hoffmann in Engler’s Pflanzenreich vol. 68 . ra.v ^ 

these remarks, I feel no hesitation in recommendine- 
thSm [r « the general public; the information contained i,m 

f reliable and will help readers to understand and 

ppr la e the immense treasure of valuable plants in our country. 


The following books have been added to the Society’s library 
Since Uctober 1952: — 

Birds of West Africa. By W. A. Fairbaim 

(Oliver & Boyd, 1952). (A Review copy). ^ ■ A. 1 airbairn 

Hnf Wild Flowers— Pelican Books. By T 

Abdutir” (P^senled by Mr. HuZjn 

3 . the TALAEOBOTAmST-Volumt- T r:,.Lo 1 c., 1 , - ha- 
Volume (Birbal Sdhni df 

s- A Checklist. OF THE Genera & Species of Maliophaga Bv 

Slit ’■'’r.n, “yj’'"' “-i TiS 

6 A C?ioL»t °f O'® Brilisb Museum). 

Vnlnm* T OF SOME VERTEBRATES FROM CeYION 

oume I_, Fishes— Ceylon National Museums Publication. By P *E 
r Deramyajulu (The Cyl„„ G»e,„„e„, P„ss. .53s). (A" ptiet 

^c> Moths. By Georae E HvHe 

(- 4 dam_& Charles Black, 1950). (A Review copy). ' ^ ‘ ^ 

b Inp-lii'^VTif'^^^^RT Colour and Pencil. By Bessie 

9 . Malayan °WiLD^FLOWER£-Part^1‘’ (Wf' ^Py)- 

Volume rv. Numbers 3 »d 4). (A RtiX) " 

J. f' Dastur India and Pakistan (Second edition). Bv 

copy). Taraporevala Sons & Co. Ltd.). (A Review 

m^R Pakistan. By T F Dastur 

(D. B. Taraporevala Sons & Co. Ltd.). (A Review copy). ’ 

e. P»mM.»„/sis of ulZtTZl ?frb 

euUural Journal, 1934-1941). * illets. {The Madras Agri- 
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^ 3. Studies in the Pearl Millet {Pennisettm tvphoides). (The 

Indian Journal of Agricultural Science, Current Science, etc mii- 

1941). > > 

4. Studies IN Sorghum — P art I, 1929-1937. 

5. Studies IN Sorghum— Part II, 1938-1942. 

21 back numbers of periodicals which include among others, the 
Journal of Mammalogy (a Quarterly published by the American 
Society of Mammalogists) and The Auk (a Quarterly Journal of 
the America Ornithologists’ tlnion) were presented by Dr. C. Brooke 
Morth of Bangalore, about 80 back numbers of Field & Stream— 
An American monthly Sportman’s Magazine — by Mr. Jal N. D, Tata. 


MISCELLANEOUS NOTES 

I. NOTES AND OBSERVATIONS ON THE SNUB-NOSED 
MONKEY {RHINOPITHECUS ROXELLANAE) , 

On p. 264 of 'Vol. 5r (i), December 1952, reference was made to 
a description of a monkey, presumably the above species, seen by 
Lt.-Col. H. S. Wood in Assam. Through the good offices of the 
Secretary, Fauna Preseiwation Society, we reproduce below Col, Wood’s 
original notes and description which should assist observers in collecting 
further information. ^ 

. when I came across a beast very like the Himalayan 
Langurs, only smaller, but of a vivid orange and yellow colour 
on the breast and abdomen, 1 said to myself “This monkey is some- 
what different”. I started making enquiries but no European had 
ever come across it in Assam or nearby provinces and the natives 
could give me no information and called the animal Bandar, which 
IS the Indian name lor monkey. I wrote to various zoos and 
naturalists about my discovery but could get no information. At 
last in perusing the last journal of our Society rOryxl in the 
article about Pere Abbe David’s Deer I recognized the animal I had 
seen in the Assam forests. Its brilliant colouration struck me 
very much. The colour harmonized exactly with the autumn and 
fading leaves of the trees in which I found the monkey and was 
a perfect camouflage. The first time I came across roxellanae was 
at a place called Kanjupkut, a sanatorium of Manipur, lying about 
5,000 ft. above the Manipur Valley, S.A. in the Aka Naga country, 
fne terrain was very rough: bare rocky mountains interspersed 
with dense forests. The second occasion I came across roxellanae 
was vvhilst fishing in the Hurry river in the Svlhet district lyW 
cast of the province in the Cossya Hills [Khasia] frontier. I saw 
a troop on the left bank of the Hurry where there was dense forest 

w^re monkeys 

very shy and it was with 
^reat difficulty that I got close to them. I could not g-et mvself 

Pahno°^ ^ ^ Saw a specimen of the Pig-tailed 

?ne aS Sa huntefs shot 

the re^iiL? RaS ® ^ disgusting looking animal with 

?ut stfatht frem^thTb H “t stuck 

straight from the body. It was practically hairless and the 

skin of a jaundiced tint; but the smell of that aniL was awful 

the Durian fruit of foe Nefoerllnt 
[Indonesia ?] a mixture of a bad drain and ? filleo-Jhl^^ r^^herlands 

sxtrKSp ^1 r orj? sta*” « “““i’ 

rne troop i saw on the Sylhet frontier probably came 
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into Assam from Tibet. The Cossyah Hills [Khasia] are not very 

far from Tibetv only Bhutan interveiiing, and the Daphla and Aka ; , 

Hills. In this case the monkeys must have swum the broad Brahma- 
putra River as there are no bridges. This monkey had a greenish j ■ 

black face with hair all round of a golden colour. I could not see 
the nose. A long tail; long greyish hair with a golden lustre on 
the back. . ... ...... 

But the most distinctive appearance w^as the lovely rich red and 
yellow colouration of the chest and belly. The palms and feet were 

black. The only sound they made was a series of grunts and | 

wheezing noises. I should like to reassure [?] of this lovely creature 
from other hunters. 

P.S. — 1 never came across this monkey in other parts of the 
Naga Hills nor in the Chin and Lushai Hills and no 
part of Burma,’ 

EDITORS 

2. HOW DO THE LARGER FELINES 
SECURE NIMBLE PREY? 

It is known that monkeys and langurs commonly fall victims to 
panther; but it is not so generally known how the latter manage to 
kill these primates. Their foes are few ; but they recognise the 
panther as being their enemy No. i, with the tiger a good second; 
hence their agitation and ‘swearing’, reserved for felines. How are 
the kills accomplished with the agile monkeys and langurs apparently 
quite safe in the tree-tops? ISJature provides a check to their numbers 
by producing a form of mass hysteria among them when a panther, 
or tiger, starts to stalk them on the forest floor. Instead of remaining 
safe on the trees the primates lose, their heads and behave in a ridiculous 
way, jumping from tree to tree, branch to branch and, as the feline 
adopts a pretence of imminent tree climbing, it is never long before one 
or more of the stupid animals actually jump to the ground to escape 
from an imagined tree-top attack, and so play intd the feline’s paws I 
Again, how does the heavy tiger manage to kill the fleet-footed 
deer? More than often this is acGomplisbed by the stupid behaviour 
of the deer; obviously a provision of nature. We call it ‘curiosity’ 
on the part of deer; and so it appears to be. Deer will actually 
deliberately strut towards a hidden tiger or panther— -tail erect and 
calling. The feline stalks through cover as noiselessly as* possible. 

If, however, its approach has attracted the attention of the deer, either 
by sound or by its movements, then it plays on the deer’s inquisitive- 
ness by lying low, leaving its intended victim to shorten the distance 
between predator and prey by the latter’s suicidal slow approach. The 
advantage lies with the tiger, crouching tensed for the spring or bound 
forward, the deer losing time by turning, too late, to flee; the tiger 
is on it before the poor creature is able to get up full speed. 

Honnametti Estate, 

Attikan, P.O., 

VIA Mysore, , 

South,,. India, , 

December 20, 1952. 
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[The late Maharao Vijayarajji of Kutch who was a keen naturalist 
and experienced sportsman, once related what purported to be an eye- 
witness account of a panther killing a full grown camel in Kutch— -an 
occurrence apparently not too uncommon in those parts. When near 
a bi owsing camel, the panther lay down and commenced rolling on 
the ground. The rustling of the leaves attracted the camel’s attention 
and It came closer to investigate the strange turmoil. The panther 
partly covered by the leaves, continued to roll about slowly till the 
camel s curiosity caused it to lower its head and bring it still closer. 
When within range the panther sprang on it like lightning and held 
It down. In the ensuing rough and tumble the camel was thrown to 
the ground with the panther firmly astride its neck and at its 
throat.— Eds. J 


3. UNRECORDED SOUNDS MADE BY 
TIGER AND WILD DOG 

While sitting up over a tiger kill, on the night of the 12th, two 
tiger gave vent to a most unusual noise ; a noise that I have, in fact only 
three times previously heard tiger make; and that some twenty ’years 
ago. In those days I thought that one tiger was responsible for the 
noise; on each occasion the tiger was obviously suspicious and did 
not come to the kill, but made the noise ‘off stage’. The sound 
commenced overy time, yvith a perfect imitation of a locomotive 
suddenly letting off steam, lasting only about 4 or 5 seconds followed 
unlit chuckles’ repeated from 60 to 80 times, not 

eerie. In the recent case both tiger made the noise, one of them 
twice and the other three times. Neither came to the kill, which 
had been moved a yard or two in order to .secure it to a stump; and 

mTdl had had to be removed ^ around it. This undoubtedlv 

made the two tiger very suspicious. But whether the sounds described 
expressed their annoyance, or were in the nature of a warning to each 
threatening to those who had interffred with 
£ ral IndiT’ n Grander, in his ‘Wild Animal! in 

pleasure by blowing 

u which vibrate not unlike the noise made by horses 

‘Devil Bird’ heard at nig^Tn'tS fS! d”’^ f T®™ 

repeated the call several times thfv ■' k ^ ^ male) 

cries sounded somewfeaf like a high-pitched human olfi 

the final 'oh’ on a lower note- bin u! °'^-o-o-o-o-oh\ 

to be dropped. ’ ’ *1^® mitial 'o-w’ appeared 
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My Sliolaga shikaris told me that a wild dog separated from its 
mate would occasionally make the noise described. This is possibly 
correct, as there was evidence of a bitch (and cubs I think) some way 
off. The dog had approached a live bait (a goat) tied up for a panther 
at dusk, and had been driven off with stones flung from the machan ! 


H OxXxX A METTI E S TATE , 

,' Attikan, P.O., ■ ' " 

RANDOLPH C. MORRIS 

■ VIA Mysore, 


South India, 

Jamiary 17, 1953. 

4. WILD DOGS 


The following is an extract from page 44 of the book ‘Out of the ! 

Burma Night’ (Hukawng Valley trek, 1942), by Capt. R. H. Cribble 
of the Burma Frontier Service, and it is quoted here as being likely 
to have some bearing on the subject of possible varieties of ‘wild dog’ 
existing in Burma; one cited as* being* ‘black and white’ by the writer 
of ‘Jungle Memories’ in the Joufual of December 1949— with reference 
to a ‘gray’ one seen by himself; another, ‘dark gray’ as seen by 
myself in Burma, and about a dozen ‘piebald’ ones seen on the borders 
of Nepal and discussed under ‘The Burma "Wild Dog and Other Matters 
Canine’ in the Journal of August 1950. The note that follows this 
extract is from my own recent experience in the Nilgiris, below the 
plateau. 

‘I was glad to halt again at Shaduzup’ (about 40 miles west of 
Myitkyina, N. Burma). . this, cheerful forest village, at the 

foot of which was a deep pool into which I slipped at every oppor- 
tunity. ... I happened to be sitting half in and half out of the water 
when I saw the head of an animal snarling at me from the opposite 

bank. As I watched I saw other creatures of the same kind moving in ‘ 

the undergrowth. Brindled in colour with long snout ^ tail 
I recognized them as a pack of wild hunting dog. Presently the 
dogs gathered in a bunch. They would raise their heads and bare 
their teeth. I called to my Kachin bearer to bring my. gun from 

the rest-house just behind me, but by the time Ningu Nawng arrived 

with the gun, the dogs were moving along the bank on the other i 

side and were out of range, and soon out of sight. Ningu told me 

that these ferocious dogs were terribly destructive, so much so that 

village livestock had to be carefully shut up each night under the 

houses. Woe betide any domestic animal that happened to get locked 

out at night.’ 



2. One morning in lasf September T was sitting at the foot of 
the northern escarpment of the Nilgiri plateau, just above an old 
disused^ bridle-track that runs parallel with the lower contours and 
which is^ sometimes walked by a tiger. None had traversed it during 
the previous night, but the morning was cool and breezy under large 
white clouds; the wind, though shifty, was blowing f6r most of the 
time across the track towards me and up the slopes behind. My 
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position gave me command of about 300 yards of track in one direction, 
where it disappeared around an outcrop of rocks. 

It was while I was looking directly across the track below^ that 
a strange reddish animal suddenly appeared from behind a bush 
beyond — about 20 yards from me — and, instantly spotting me, quickly 
turned about and vanished, without revealing its hindquarters and tail 
I believe I was actually looking at that bush when this red dog-like 
animal appeared, or — if anything — only my eyes had moved at that 
moment of mutual detection, and I clearly saw its head and forward 
part of its body for perhaps three seconds. The impression received 
was that of a ‘lean and leggy’ w^lld dog, about three quarters grown, 
but I did not note the colour of its muzzle. That which particularly 
caught my attention during those few moments was the general hyaena- 
like appearance of the whole head (though not large), the high, but 
not wide, forehead betw’een the rounded tops of erect ears with their 
alert forward cast and the comparatively short, slightly ‘upturned’ 
muzzle, the typically ‘stupid’ expression of the face wdth its seemingly 
prominent eyes and their ‘short-sighted’ stare. 

Perhaps five minutes later, this same animal — or one exactly like 
it in colour, size and built — appeared on the track about 150 yards 
away and, without glancing back tow^ards me, trotted along it ; followed 
almost immediately, one after the other, by two large, ‘tawny’ animals 
resembling Alsatian dogs, and which behaved precisely as the first 
— the three trotting away ‘tiredly’ in single-file, the red one leading 
and now clearly dog-like in shape and gait. It was only when they 
disappeared behind the outcrop of rocks that I remembered I had a 
rifie on my lap, loaded and safety-catch off. Following up, a few 
minutes later, I found footprints of only ‘dogs’ — none as large as 
those of hyaena or wolf — ^which, a short distance beyond the rocks, 
disappeared on hard, gritty ground ; nor could 1 discover where they 
had turned off' the path, for there were no prints on better tracking 
ground further ahead. 

While wuld dogs are fairly common in that locality for practically 
the whole year round, wolves — and even jackals — are unknown there ; 
and I doubt that hard conditions elsewhere would cause wolves to pass 
the natural barriers which border that strip of jungle on all sides ; 
and in my opinion, the two larger animals were too heavily built and 
..shaggy to be wolves. Though I forgot m3' rifle till too late, I did 
blow on an empty cartridge — and, later, on a blade of grass — as soon 
as the last animal disappeared, but without causing any of these 
strange-looking animals to re-appear. However, whatever might have 
been the identity of the two larger animals, what was that of the 
smaller, red one? If wild dog, why was it being so closely followed 
by the other pair, and why had all three the appearance and gait 
of weariness? (I did not notice lolling tongues, and at the first 
appearance^ of the red one it was not panting). Domestic dogs or 
huSS Sj*’ 'venture far into that jungle unaccompanied by 


Postscript (30-12-1952) : On Xmas Day after the above account had 
been sent to you a friend from Kotagiri, who owns a couple of 

Alsatians’ maintained on 
an estate ,,at (or near) Kil-Kotagin as w^atch-dogs and for which 
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purpose they were allowed to h'un wild' over the estate, hunting and 
< running down wild game for their food— presurnably wild deer, efe 

j that raided into^ the property. It was on hearing this that I was 

i reminded of having heard, on several occasions during previous yearSj 

of a similar version about this ‘pack of Alsatians' in the vicinity of 
Kotagiri; and, though the spot in the jungle (open tree and bush) 
where I saw the trio would be fifteen miles or more in a straight 
line from Kil-Kotagiri, it now seems reasonable to assume that the 
two larger animals were indeed Alsatian dogs (males) following a wild 
dog bitch which was in season. 

j If such an assumption is correct, and that mating had occurred 

a litter of puppies will result therefrom, then what may the 
behaviour of the offsjpring of such an union be towards human beings 
encountered in the jungle when the cross-bred animals run with a 
pack of wild dogs? 

‘Glencairn’, 

Hobart Road, K. BOSWELL, ' 

OoTACAMUxN-D, Cupt. ^ l.A.M.C. (Retd.) 

December 14, 1952. 




5- REMARKx\BLE BEHAVIOUR OF A COW 

A few days ago, in the midst of a busy Bombay locality (Magazine 
Street, ^Oarukhana) I witnessed one of the usual dog fights for the 
possession of a bitch. The larger one, a strong black street dog, was 
getting the upper hand over his rival. At this point, the two fighters 
were joined by a cow, which appeared on the scene from nowhere and 
began to separate the fighting dogs,. The cow made a mild charge, 
head down, pushing the dogs about with her nose and rolling them 
over and over. She finally succeeded in separating the fighters. No 
sooner was this done, the big fellow threatened to thrust himself upon 
the small dog again. It was only then that the cow made a determined 
charge against the big bully. There was no doub't that the cow meant 
business: she attacked the dog with her horns and threw him clean 
over, whereupon the bully quit, but not without being pursued and 
chased for another too yards or so by the infuriated cow, who took 
up a position in the middle of the road till the dog had disappeared 
around the corner. This incident was watched by a large crowd. 

‘Baitul Surur’, 

Warden Road, F. R. GOLDSCHMIDT, d. sc. 

Bombay, 

March 3, 1953. 


6. RED PORCUPINES 

With reference to Miscellaneous Note No. g in the Journal Vol. 
SO (4), earlier this month I came on two red-quilled porcupines on 
a road on these Hills (the Billigirirangans ; Coimbatore District) w'hile. 
driving in the evening — -the first coloured porcupines I have seen. 
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ons?S experienced, before the 

Honnametti Estate, 

Attikan, P.O., 

VIA Mysore, 

South India, 

October ii, 1952. 


RANDOLPH , C. MORRIS 


7 - HOW LONG DO THE SMALL BATS 
(MICROCHIROPTERA) LIVE? 

In his ‘Contributions to our Knowledge of the Duration of Life 
m Vertebrate Animals-V Mammals’ {P.Z.S., London, 1931), Major 
follows- suborder Microchiroptera (pp. 160-61) as 

‘Owing to the difficulties of keeping Insectivorous Bats in 

banded. Bats being recaught, little is known as to their duration of 

bv Mr"^ E°r“^R®M’ Kfm Hever, Kent, presented 

by Mr. E. G. B. Meade-Waldo to the London Z.G. 10-12-1914, died 

d’*®’ ^ ® days, is an exceptionally long time for any 

insectivorous Bnt to live in captivitv. ■ 

in long-eared Bat, Pleeolus auntus, lived in private ownership 

‘ ^ 

caDturIj'in^^”]nfe Brown Bats, Eptesicus fuscus fuscus, 

captured in a loft near Covina, California, 20-7-1921, were taken to 

ev^ntr’ OrfoTio'^ miles away, banded and released the same 

““ (A.B.Howi 

(C reach a minimum of at least four years” 

(G. E. H. Barrett-Hamilton, 1911, p. 45) ^ 

seldom apparently 

seiaom lues over tour years m a wild state, and is not known tn 

reach an age of five years (Knud Anderson, 1917).’ 

nf ih '® therefore useful to' record that a specimen 

pf the Inilvous Leatnosed Bat (Hipposideros fiilvus Gray) riifeed bv 
rafl^kt R bCann, Mr. Humayun Abdulali and myself (Bombay Natu- 

nn f 1 a7 Elephanta Island, BombaTHarboS 

on loth May 1942, was recovered by me on 13th March to cf thaTi; 

exactly 10 years, lo months and 3 davs later TMc , 

with 5 other individuals of the sanl spedef h;H J fong 

ringed in the right-hand room (as one en?ers) oAhe Sa" '^^Ptured and 

mg the magnificent Trimurthi nnri ir ur- 1 contain- 

place. It feemed aduh at the tfme T • 

year old then, so that it had clearly hved”To^"*^f 

That It was as yet far from advanced c mi years. 

that it was gravid and contained a fairly deVefopeVfoeml 
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Although there were over 30 Hipposideros bats in, this room when 
the specimen was shot and a similar number or more in the room 
on the left-hand side of the Trimurthi, this was the only one bearing 


33, Pali Hill, 

B0MBAy~20, 

March 15 , 1953 . 


Bandra, 


SALIM ALl 


[Charles E, Mohr in Audubon’s Bats {Audubon Magazine, Mav- 
June 1952) p 174^, writes of bat-ringing in America ‘And in iqco 
1 found a Lieb s Bat which I had banded in February 1941. It had 

Se'fof ® ^ remarkable 

ge for so small a mammal. Few shrews and moles, comparable in 
size, live more than a single year’. ’ 

This is perhaps the longest age a small bat had been known to 
attain prior to the case recorded above. — Eds.] 


8. ON THE STRANDING OF A WHALE AT JAMBUDWIP 
ON THE BENGAL COAST ABOUT 19 YEARS AGO 

Recently, I was interested to see in front of the post-office at 
Namkhana m the 24 Parganas, West Bengal, a vertebra of a whale 
mounted on a small pedestal, under a young banyan tree (Ficus hen- 
ghalensis). The centrum has a width of 13.5 in. from side to side 
and a length of 12 in. The vertebra was white-washed with lime 
except the central portion and the neural arch, which were painted 
blood-red with Vermillion, such as is used for idols in most temples, 
the bone was held m veneration, not worshipped, presumably on account 
or Its enormous size. 

.f of a stranded whale in the western region 

fuenrfotefl, I compiled by Moses^ (i), or in any of the subse- 
quent notes (2 and ^3), enquiries were made regarding the origin and 
history of the vertebra at Namkhana. The only infomation available 
Th* n ‘"failed there by a former postmaster of the place, 

who had brought it ^rom Jambudwip, a large uninhabited island 

otherwise known as Moor’s Island or New Island, Iving betweeil 
Lacam s Channel and Gasper Channel, south of Sagar Island 
m. POjtaaster concerned, Mr. S. Singh, who is now stationed 
al fon™ws"^-^^''^”“'^’ approached for further particulars which are 

January or the beginning of February 1934 
Mr. Singh, who was then serving as telegraph master at Mud'^Poh^t 
w^as informed by Mr. Shenton, the then lighthouse Lper of Sa^S’ 
about the stranding of a whale in Jambudwip. He visited the isfand 
with some friends to find the carcass already in a state of putrefaction 
with the bones exposed and oil covering the entire area. Villagers 
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fiom the neighbouring islands removed the smaller bones as mementos 
but the vertebral column had been left practically intact. The two 

some people were discussing- the 
suitability of their being carved into dugout canoes. With the^helo 
ot an axe Mr. Singh was able to separate three of the vertebrate 
places namely, the Sagar lighthouse, the Mud Point 
telegraph office and the Namkhana post-office. While the first two 
removed by some visiting 'officials, the one at 
Nankhana, which appears to be one of the anterior caudal vertebrae 
(probably tte fourth or fifth), is still preserved as stated above. 

evidence circumstantial 

Q- u black plates in the mouth of the whale seen 

^ J" place It as a baleen whale. Large-siaed whales hitherto 

recorded as stranded on the Indian Coasts are usually baleen whales 
which include the Great Blue Whale or Great Rorqual (Balaenoptera 
miwcttZiw Linnaeus =Ba/fle7!optera indica Blyth) and the Little Piked 
Vhale or lesser Rorqual {B. acutorostrafa Lacepedc = B edeni 
Anderson). From the size of the bone and the general descriDtion 
the whale, stranded at Jambudwip appears to be the former. 

Mr. Singh stated that the whale was more than 40 ft. lono- but 
an old employee of the post-office at Namkhana who had also ’seen 
It said that It was 64 ft. F rom the size of a third caudal vertebra 

Whale’ ^ Bl“c 

Whale, 84 ft. in length stranded on Amherst Island on the Arakan 

Coast in 1851) exhibited in the Indian Museum, Calcutta ft is 
*^<°®**j j confirm 64 ft. as a near estimate of length of the’ whale 
jrandedf at Jambudwip, if the presumption regaring the ^pecS 


Central Inland Fisheries Rese.^rch Station 
Barrackpore, ’ 

Ja7ivary 7 , 1953 . 


S. JONES 
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9 - A NOTE ON THE DHOLPUR WILD LIFE SANCTUARY 

RAJASTHAN 

{With a sketch map and two plates) 

Brief History 

the Maharana Nihal Singh who snccieded minority 


Sketch Map Of Dnolpur Wild Life 5anictuar/es 







''y ■ §oi 

weli-kno the' area td: this :day .. The ■ seven : sadbus' .objected to /killing 
animals in the/forest 'o religious groundsy- and.it':'is believed' that : the 
idea' of the first ;san.ctuary (known at present: as. Satkarai- .Sanctuary) 
originated thus., . ' 

Maharaj Nihal Singh and Col. Clageston (regent of the former’s 
successor) made further improyenients and another area was made 
into a sanctuary after the creation of an artificial lake by building* a 
dam on the river Banganga in 1904. The present Mahai'aja Rana of 
Dholpur developed the area round Kesarbagh Palace into a third 
sanctuary and made many other improvements in the existing Ram 
Sagar and Satakarai Sanctuaries by building walls, good roadSj 
blocking nullahs, etc. 

Physical aspects 

(a) Area: The largest of three sanctuaries i&v the Ram Sagar 
Sanctuary which, including the lake, occupies an area approximately 
12 sq. mhes. Second in size is the Satkarai Sanctuary of appro- 
ximately 6 sq. miles. The smallest is the Kesarbagh Sanctuary of 
approximately 2 sq. miles. 

(h) Situation and access : All the three sanctuaries are within easy 
reach of the town of Dholpur and from the Agra trunk road. The 
distances are as follows : 

Dholpur to Ram Sagar ... 20 miles 

Dholpur to Satkarai ... 12 ,, 

Dholpur to Kesarbagh 7 ,, 

There are good metalled and motorable roads leading to each of 
the sanctuaries. Inside the boundaries of the sanctuaries there are 
circular roads and cross vistas cut in tlie forest so that easy observation 
of the animals is made possible. 

. (c) Soil: The soil for the most part is a mixture of sand and 
clay, and is poor everywhere. Ram Sagar and Satkarai Sanctuaries are 
partly situated on a range of hills which runs parallel to the Chambal 
River and is elevated 1,000-1,100 ft. above sea level. This* ridge is 
mainly rocky, made of sandstone, with a depth of soil nowhere exceed- 
ing 4-6 in. The average rainfall is 28 in. in the year. ^ 

The soil inside the limits of the sanctuaries is not suitable for 
cultivation and there is no human habitation for miles around. 

. The sanctuaries are of course not an exception, because most of 
the surrounding area is barren and only 57% of the country is culti- 
vated. The density of population is small only 249 per sq, mile, 
including the population of towns. 

(d) Water: The sanctuaries have been provided with water by 
blocking the perennial streams and rivers. The largest lake is* situated 
in the Ram Sagar Sanctuary and occupies an area of approximately 
3 sq. miles. 

(e) V e get action : The soil being poor, most of the forest grows 

around the lakes in the valley* Many good trees have been artificially 
planted and cared for. Most of the forest consists of small trees, 
bushes and shrubs which do not give any timber for construction and 
are suitable only as third grad^ firewood. . * 

'11 



v.ouunuous enorts or nature lovers for a period of almost a century 
have borne good friut, and the Dholpur Sanctuary could be considerS 
as a great achievement. Strict Observance of the rules in the past 
has given full protection to the animals and inspired them witti a 
great sense of security. Most animals, including e^n wolves be“me 
tame and could be fed from hand. The Dholpur Sanctuary’ beSme 

After 1947 the gates of the sanctuaries have been thrown onen and 
mass extermination of animals by the most unsporting Lans Ss 

of accounts of mass slaughter of sambar 

IS sjJ sten guns It 

is said that the sanctuaries have become a happy hunting ground for 

SisSSSy”® “““ ■>"»”»'> cL. i„ 

hav?rot,rr,al — >■“« 0^ 
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I here is no forest outside the boundairies of the sanctuaries as most 
ot the trees have bem indiscriminately cut. However, the existing 

orest in the sanctuaries has a beneficial effect for the conservation of 
soii and stops the spreading of the barren area north of the Chambah 

W i 1 d A n i m a i s Stock 

Prior to the abolition of the sanctuaries in 1947 there were plenty 
of valuable species in the sanctuaries. The complete list is included 
animal™^*'' report, but here a mention can be made of the following 

Tiger, panther, \yolf, jackal, hyaena, wild cat, nigai, sambar, 
chital, blackbuck, barking deer, fox, hare, crocodile. 

Many migrant birds come to winter on the lakes besides the usual 
residents ot these parts. 

B o u n d a r i e s o f t h e Sanctuaries 

In order to prevent the drifting of the animals into the surrounding 
area those parts of the sanctuaries which had no natural barrier have 
been enclosed by solid stone walls of 8 ft. high with barbed wire tops, 
the rest of tte limits are protected naturally by the lakes, the ridge 
and deep ravines. ’ /“S'- 

Amen i 1 1 e s for Visitors 

Next to the Satkarti Sanctuary there is a very larp-e abandoned 

r«rf„c. Tslsb-Mhlhi bil, o„ ,ha lake S jS. ° ^ 

Sanctuary has a large house in good condition and a 
boat house where motor boats and rowing boats are kept, 

thus there is ample accommodation which at a small expense could 
be turned into rest-houses or hotels for visitors coming to see the 

sanctuary as well as for the use of forest or wild life offidals SaSs 
and administrative staff. omoidis, guaras 








A herd of Sambar. Dholpur Wild Life Sanctuary. 





MISCELLANEVUS NOTES 


Bm 

The 'present ■ adihiiiistration have' freely- isstjed’ .fishlng'- licences:- to 
con trac tors who by the use of methods of mass destruction have more 
or less completely depleted the lakes of : fish. It may be mentioned 
that most of these fish have been artificially introduced in this part 
of the country since the lakes were made. As the remaining fish 
IS rather difficult to catch now, I understand that arrangements havo 
been made to drain the water from Ram Sagar Lake in the near 
ffiture. If this is allowed to take place the effect on the whole Ram 
Sagar area will be disastrous. 

Ihe cutting of wood for fuel has been let on contract, and methodical 
deforestation has^ begun. The effort of a century is going into ruin, 
and unless drastic and speedy action is taken the forest will vanish, 
in no time and with it such animal life as still remains. 


G o n c 1 u s i o n 

The Dhoipur Sanctuary should be officially gazetted as soon as 
possible on the following grounds : — 

1. Soil is poor and not suitable for cultivation. 

2. There are no villages or any other habitation within the area 
of sanctuary. 

3. The existing forest and artificial lakes are extremely important 
for the conservation of soil. 

4. There is good access by road and amenities for visitors. 

5. There are still some animals left who can multiply if protection 
is given. 

6. The area of existing sanctuaries is already enclosed by the 
wall and natural barriers. 

7. Great sums of money have been spent in the creation of the 
sanctuaries, and it would be a wastage of national wealth if these are 
now allowed to go to ruin. 

c/o National Electrical Industries Ltd., 

Lalbaug, Bombay-12, S, SZAFRANSKI 

December 13, 1952. 


10. THE ‘MIGHTY JEEP’ IS A ‘SHOCKING PREDATOR’ 

A correspondent who owns neither gun nor rifle writes to me from 
Uttar Pradesh of having recently witnessed the running down and 
shooting from the ‘Jeep’ motor vehicle of both blackbuck and chinkara 
by a ‘sportsman’, and asks my opinion as to this form of ‘sport’. 

Such ‘sport’ is rightly condemned by all right thinking sportsmen. 

Among the Resolutions adopted by the Central Board for Wild 
Life at its first session held in Mysore from 25th November to ist 
December 1952 for recommendation to the Government of India, is 
No. 17, which declares that shooting from motor vehicles, with or 
without blinding spot- or head-lights (among other matters mentioned) 
requires to be discouraged im the interests of the preservation of wild 
life, and that the attention of States Governments be invited to the 
urgent need for devising ways and means, and of adopting such 



R. W. BURTON^ 
(Retd.) 
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measures, i'ncludirig*:.mactineiit :of:, iegfislation, to .discourag'e if not to* 
prohibit these practices In the interests of wild life, 

•• - What is Sport? ■ ‘It- can; be said .that all sport is governed hv 
unwritten laws, and the general tendency is to give the animal a 
sporting chance of escape, also to make the sport as great a test 
as possible consistent with the object in view — the death of the quarry ^ 
The pitting of the powerful motor engine against the labourino* 
heart and muscles^ of antelope dr any wild animal, even If only fo^ 
testjng its speed, is surely wholly bad. 

The Excise Law provides for the confiscation by convicting* magi- 
strates of motor (or other) vehicles used to contravene the Excise 
Laws and Rules. Such a motor vehicle confiscation was upheld in 
January 1952 in the Madras State on appeal to the High Court. 

Confiscation of the or other vehicle should be the penalty for 

such sport’ as brought to notice by my correspondent. 


Bangalore, 
February 28, 1953. 


BURTON, 
Lt.-CoL^ I. A. (Retd.) 


II. ‘A HISTORY OF SHIKAR IN INDIA’— A CORRECTION 

It was wrongly stated in Vol. 50 (4), August 1952, p. 856, that 
ere is no record of the Indian Wild Ass (Eqiiiis onager indicus] 
having ever been ridden down by a single horseman. 

The record of this having been done by H. H. the Thakor of 
Morvi, an erstwhile Kathiawar State, bordering the Runn of Kutch 

Pnr?v f Lieutenant H. L. Harrington, Assistant 

Pohbcal Agent, Kathiawar, m 1893 in the Society’s journal Vol. 8, 

... the Thakor Sahib and his two riding boys separated - the 
former succeeded in riding an onager down sinWanded, aS with! 
u • c ange of rnount, while the two boys secured another The 

an?fn ofe '!? f ^ country-breds, 

was used ^ secured, a 13.3 Arab pony 

fthriiif* th which ended m captures usually lasted 

about three hours; speed varied from a walk to a spurting gallop • 

ZtZJ:: being chiefly ground cLl^lf af l^h 

hwses sink Sin I r” ■ which the 

bS?dre af the chase 

,r!r!£4T ^ distances covered in the various runs 

the !Li°“ twenty to twenty-hve miles ; no horse ever died during 
^e chase or from the after effects .... Some of the captures re? 
gained excrasive^y vicious, others became quite tame, and wfre ridden 
and driven just like a tame donkqy.’ 

.he 

Bangalore, ' 

January 3,. 1^53 . 


MTSCELLANmUS MQfTMS 


50&. 


^ ; , (pmVUS MQNEDULA) IN ^ 

- UTTAR PRADESH ■■ - " ' ' 

While camping- at Sofho, a villag-e due south of PipH (the Rihancl 
dam ske)j in Dodhi 'tehsilj' South' Mirzapur District, U.P., at 9-15 a.m. 
on December f 2th, about 200 of these birdsCfiew in the north- 

west, rested on a bamboO' thicket for about ten mihutes, broke into 
voice and then flew away east-south-eastwards. 

The length of each bird was 12 inches; the whole upper plumage, 
wings and tail were a glossy black ; the broad collar from the sides of 
the head round the back of the neck was a dusky grey, becoming' 
so pale in parts as to be almost white. Chin, throat and fore neck 
were black; the remainder of the lower plumage a dull slaty black;- 
iris whitish ; legs and bill black. 

Hugh Whistler in his ‘The Popular Handbook of Indian Birds' 
says that these birds are normal residehts b£ Europe, Algeria and' 
parts of northern and western Asia, and winter visitors to India’s 
north>-west frontier, west of the Indus, and to some districts of the 
Punjab and Kashmir. 


(MRS.) SYAMADA MURTHY 


[This is the southernmost as well as the most easterly record in 
northern India, the co-ordinates of Dudhi being ca. 24° 15' N. x 83® 
E. Ambala, mentioned in the Fauna (i, 36) as the eastern limits is 
3^** 3^' N;x 77‘* E. It is further of interest to learn that the flock 
flew off in an easts outh-emsterly direction.-T-EDS-] 


13. KOEL MIMICKING GOLDEN ORIOLE 

On the morning of the 3rd April, 1952, at about 6 a.m. I heard 
a call, pee4o4o, which I took to be the call of a Golden Oriole, 
{Oriolus o, kundoo). I investigated, since this bird this area 

only in the cold weather, and it was rather surprising to hear its call 
in April. I could not, however, locate the bird or see any Golden 
Oriole. The next rnorning I again heard the same call followed by 
a low ku-hu. On investigation I found that a male Koel, {Eudy- 
namys seoZopacea), was mimicking a Golden Oriole to perfection. It 
would first call pee4o-lo^ then ku-hu followed by pa-pedO’^ 

ku-hu-ku-hu. Since then I heard it do so every morning till the 
i6th May, 1952. The mimicking was done only in the morning and 
sometimes around 9 a.m. as well, though the later mimicking 
was not so perfect as the earlier one; the call generally lasting 3 to 
4 minutes but was occasionally even of longer duration. L have 
never heard the mimicking being done later in the day or in the 
evening. > , ' ■ 


c/o Dr. M. V. N. Murthy, 
Geological Survey of India, 
CALcutTA-13, 

January 2, 1953. 
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. I ag-am came^.aGross;.;Such.:mim in a tea-g-arden' at Namlnim 

« 3 ° .i “ of .he 4 .h Ly, 

similar experience Surkbd^^e^me'fcnw. a 

•c/o Sami Ahmad Esq., 

■Forest Rest House, 

P.O. HINOO, /-Kr-nc^y 

Ranchi, (MRS.) JAMAL ARA 

■October 8, 195a. 


14 - the great INDIAN bustard 

F°aTa BTSynJol"'’, "“f ‘f ““ 

300 bustard were seen b) him on on? dav if m.?*' S’ *“ 

400 in one day in 1026^ in iHa c “any as 

».a.io„ on the i„ ‘ bn “ ““ 

offlcer. aii over .h??oa2. rf “hfcar” '>' 0 “'" 

of 15 miles and more for some rR a distance 

or two bustard. There was then^n? rSlwav 

■by tonga between Aufang-abad and We also, used to travel 

^ong that 75 miles of^Sd ^hmednagar, but saw no bustard 

Police. HyderabS Sways^fSI'iJ momhf of Railway 

up and down the Secunder 4 ad-ManmTd linf 

scour the country for buck and a ^ to 

than seven bustard on any one day and*^ I di?^ reported more 

number on any of the several ncrU.'r. 

east of the h/e from --^^y 

13 were in one^fl^k.^This'^^l^s ^e^t 'I' which 

•of the line towards GazerpulT In .if “o^th 

known to us we nevert^mte than I ' " ^^erabad country 

Stuart Baker’s volume is not nmxr n ui ^ bustard on any one day. 
wllect there was known to him any sucfa=i^ *^o mg, but I do not re,- 
Bustard as noted by Mr. Tyabji. ^ ^ assembly of the Great Indian 


Bangalore, . 
February 28, 1953. 


R. VV. BURTON, 
Lt.-CoL, i.A. (Retd. 


[In ‘Game Birds of India’ V/^i it 1 . 1 . , 

Stuart Baker is of 34 birdfseef fefdln^'^^^®^ gathering- mentioned 

” ■“ K^Doig" pts 

evidently not uncommon, but th^, hirdd 




MlS€EM.AMmUS-'NOrESi‘^ 


m. 

:OE::.THE- IMDIAN -POND HERON 
{AEDEOLA GEA YU) 

During’ a recent visit to Rapur, a small taluk headquarters village^ 
some 22 miles due west of Gudur, I was walking along the ihoim and 
cactus covered outer bund of the moat surrounding the ruined Rapur 
fort, when I noticed a Pond Heroh feeding in a most unusual manner. 

The bird would stalk along in the shallow water for a few feet 
before suddenly launching into flight, thereby disturbing the frogs, 
also lying in the shallow water, to leap along into deeper water and 
safety. As soon as the frogs moved the heron would immediately 
try to pick them up in flight, jabbing at the frogs until it successfully 
seized one, whereupon it would return to the bank and consume the 
frog before continuing the operation. 

The whole action was most im-heron like and the bird looked like 
some awkward gull as it flew low over the scattering frogs, now jabbing 
at one and then another, almost stalling in the process as it would 
try to reach back for a frog it had just flown over. Whatever its 
methods, ungainly though they were, the bird was certainly successful 
for, during the course of twenty minutes’ observation, it Iknded no 
fewer than six frogs, after which it sat in shapeless silence digesting 
its dinner. 

e/o' P ostmaster, 

P.O. Gudur (Nellore), K. M. KIRKPATRICK 

November 6, 1952. 

[A note on herons, egrets and house crows fishing from the air is 
published on p. 169 of VoL 50 (i), August 1951 . — Eds.] 


16. REDNECKED PHALAROPE NEAR DELHI 

On ist and 3rd June, 1951, I saw a Rednecked Phalarope (PJiala- 
ropiis lohatus) on the Horseshoe jheel, some seven miles north of Delhi. 
Both the place and the season seem to be exceptional. 

It was in the late afternoon of ist June that I found the phalarope 
and I watched it at a distance of perhaps twenty feet for nearly half 
an hour. As is customary with the genus when on inland waters, 
it was extremely tame. Ticehurst says it is very shy on the sea. It 
constantly swam round and round picking insects off the surface of 
the shallow , muddy water , its head bobbing to and fro as a waterhen ’s 
does. I did not attempt to make it fly. The surround of the much- 
reduced jheel was very muddy, and there seemed to be no point in 
disturbing it, as all essential details of plumage were visible. 

The points I noted at the time were as followis: The side of the 
neck was dufl red; in front of this was a whitish patch; the chin and 
throat were white, upper breast and sides grey, lower breast and 
under tail-coverts white (the rest of the underparts were hidden by 
the water). A long pale grey supercilium. The back and wings 
were nearly black, with pale markings. The narrow black beak, 
which differentiates P. lohatus from P* fulicarius even Iri winter 
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puma^e, was/ a feature, I specially '.aoticed. .Presumably the 
bud was a male m not quite full breeding plumage. ^ 

When I first saw it the bird was quite alone; but fortunately while 
in ftofh Greater Sand Plover (Charadriu, lesclwnauim 

W.S 

,-n only, common Indian bird with which the Rednecked Phnh- 
l>reedi^_ plumage could conceivably be confused would be "the 
Pheasant-tailed Jacana in ‘off’ plumage. Curiously enoi^ih nnSv 

aTOv^and W on a pool not. much more ?han‘a mife 

away and they included two at least that had not yet got into breed 

plfal^-oM^The been watching them just before I found the 

p narope. Phe jacana is, of course, much larger than a ohalarone 

fnnnJ tk t morning of the 3rd June, Mr. I. B. Groves and I 

nTL f, «y' ■“ “ 0"“ m ™ dW 

Although the date of this occurrence may appear strano-e h ai™,m 

Peer's?.'!? i.1.M^sThoSc LS 

when^^Stba-^ buV^^’lf’ it only occurs 

24, R.tjPUR Road, ■ ' 

Delhi, 

July 12, 1951. 


H. G. ALEXANDER 


Semi-sporti„g Birds of 

it occurs iolan’i od Sv b„?T ’?>'*' '' 

is found all the Wintm- ahd districts it 

Bengal it may be TOiistartlv sopn * a bdal rivers of Eastern 

October to ApriP.—EDs.] ^ ocks, often of some size, from 


17. 


- OCCURRENCE OF THE SMEW [MESGELLUS 
^LBELLUS (LINN.)] IN WEST BENGAL 


flowinf, close by and which’ divides the’ arvlT ct Eaidalr River 
thus invesdgare long stretcht “? £ 5vi S S",’ ’ ““i'’ 
the course of bird watching here both- Mf M 

3 or-d birds, dying .,4 J 


„ , ■ .MlSCMLLmmUS^ notes .. .. ■ ■ m^: 

Although no ■■■speGiiiien: ^ was ' coHectodr' . the ; eoto and pattern 
of the birds, particularly of the male, observed at close quarters, 
left no doubt as regards the identity of . the species. There is 
no possibility of their having been the Goosander {Mergus m, orien- 
talis) which Mr. Sain had previously also observed on the Raidak. No- 
goosanders were present on the river this time. ■ 

Calcutta, . S. C. LAW, ph.D. . 

October 8, 1952. 

[The breeding range of the Smew covers the entire N. Palaearclic 
region, east to Kamtschatka. Small numbers regularly visit north 
India in winter, especially the north-west. In eastern India it has 
been recorded in Assam on streams flowing through the Himalayan 
foothills — ^where it is evidently uncommon— and as far south as 
Cuttack (Orissa), Raniganj (Bengal) and Hazaribagh (Chota Nagpur); 
— Eds.] 


18. STRAY BIRD NOTES FROM, MYSORE 

1. Electrocution of Crows 

Ihe Jungle Crow (Corinis macrorhynchos) is common in Bangalore,, 
frequenting refuse heaps, bazaars and compounds. On May 29, 1951 
several were electrocuted during a rainstorm while perched on electrie 
wires". I picked up one of these when it was still gasping. On pre- 
paring a skin of the specimen later, I could not find evidence of burns 
or other injury. 

2. A Munia Roost 

In May, 1951, a large roost of Spotted Munlsis {Uroloncha punctu^ 
lata), Whitebacked Munias {Uroloncha Rinata), and Common Weaver 
Birds was located in a dense lahtana thicket in Sakleshpur just above 
paddy fields bordering the Hemavati River. Every day flocks of 
ten to^ forty birds arrived in rapid succession for about half an hour 
preceding dusk. The several thousand birds carried on a noisy 
twittering, with much shifting of positions, before settling down for 
the night. 

3. Shrike capturing Sparrow 

I saw a Greybacked Shrike [Lanius schach (camceps Blyth)] kill 
an adult female House Sparrow (Passer domestzcus) at Sukleshpur. 
The shrike pounced on the sparrow as it was feeding along a roadside,^, 
and proceeded to strike it repeatedly in the head. Subsequent dis- 
section of the sparrow proved it to be in breeding condition and 
apparently able-bodied in all respects. 

4. Two NEW Birds for the Mysore List 

Ixobrychus cinnaniomeus (Gmelin). The Chestnut Bittern. 

Noted occasionally near Sakleshpur but no specimens collected. 

Not previously recorded from Mysore State, though both this and the-- 
next occur ; in Travancore :ahd''€Gorg..^.. ' 



■mo 
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ButorMes striatiis (Linn.). The Little Green Heron. 

”»■ coueced. 

3, St. Marks Road, 

Bangalore, Mysore, 

January 5, 1953. 


C. BROOKE WORTH 


19. additional MYSORE STATE BIRD RECORDS 

■Hirundo fluvicola (Blyth). The Cliff Swallow 

..4*“ ™„'Sed"? 

swallows and house swifts ThK li ^ ^ numerous nests of cliff 

previously, but had not been prlerK ide^tLT"^^f^ 

of swallows were present!" "unT^btedTj^rSut.^ tWrty pairs 

Phoenicopterus ruber (Linn.). The Flamingo. 

Oursorius coromandelicus (Gmelin). The Indian Courser 

SW. of Baagate vW.ed by jTSjg’ 

Sypheotides indica (Miller). The Lesser Florican. 

Rdad." °1«. ““ " “ Ba«gal.r.-M.„galo™ 

■<^prlmui^s monticolus^ ( Franklin’s Nightjar. 

May 29, 1952. Voice identified at Sakleshpur from written 
enptions The sound had been heard previously at BaiSre 

w^ ^nii;t^n?g^'S,m Jl^Sch?:/^^^ 

3, St. Marks Road, 

Bangalore, Mysore 

'October xg, 1952. ‘ WORTH 


20. A PYTHON CONTAINING A FULL-GROWN 
UNDIGESTED LUNGOOR 

asleep'in a"S’, shallow, ove^grown'affgloomv^n^^^^^^ September, 
of its ‘concealed’, inconspicufus charactfr and d- 
river, was often used by an occasiSnM ti?X f ^ ^ 

a drink,' and in which it almost invarifbly Tan? aftY^®" 
adjacent nver-belt of jungl^-roostlv dene! Ij afterwards. The 

ny harboured famiks^oTSots^a^^^^ 

or iungoors and common brown monkeys. 


MISCELLANEOUS NOTES 
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of any of the carnivora.. At the time in question, they had been not 
only silent for many days but the lungoors seemed to have completely 
abandoned that locality. For this reason I visited the nullah to look 
for pugs. Soon after entering its mouth and Just as my head came 
level with the higher floor further up, I saw, about a dozen yards 
away and close beside one of its low banks, what I at first thought 
was a very dark panther asleep in the dappled shade of a clump of 
bamboos ; but, a moment later, recognized it as a python— though I 
could not see any part of it on either side of the prominent ‘hump’ 
in its body. On closer approach I realized that those invisible lengths 
were thrust under the carpet ol fallen dead leaves that strewed the floor 
of the nullah, and more thickly against that part of its bank. How 
should one kill a python without shooting its head off? By pinning 
its head to the ground with a knife-thrust, or by bashing it with a 
club? I found and laid handy a thick, dead branch and then proceeded 
cautiously first to uncover what I assumed to be the end of its tail, 
only to discover that it was the head. The snake still appeared to be 
asleep. I decided to take it back alive- and observe the progress of 
digestion of the contained animal — presumed to be a young pig or 
deer — and therefore returned to camp for assistance. On seeing the 
snake, how-ever, the men assured me that it would have to be hilled 
before its removal could be attempted ; this they proceeded to do by 
first so^ trimming a couple of bamboos that there remained a hook- 
like twig at the end of each — to haul the snake away from the foot 
of the bank and to control it — and one bamboo sharpened to a point 
lor tfirusting at the head and pinning it down. -The snake was first 
hooked away from the bank to allow me to take photos of it (all 
unsatisfactory owing to the gloom, and the colour and marking of the 
snake blending with the leaves and bushes). With the first thrust 
at .its head a bad shot — the snake gradually becanie very animated 
and then aggressive, striking with wide-open jaws at the wielded 
bamboos or the nearest person, but remained anchored to the ground 
by, the weight of the lump in its mid-body. Eventually, though with 
head undamaged, its activities were reduced to gentle writhings after 
the lower jaw was damaged by thrusting the sharp bamboo into the 
throat and jabbing it about there. Then pliant lengths of a creeper 
were tightly tied behind the head and around the tapering part of the 
tail behind the vent, and the snake was thus hauled by tail (not head !) 
by two men wnth difficulty^ — such was its weight — -to the village for 
skinning. But, on being released from its bonds that snake came 
to life, rapidly disgorged a seemingly intact and full-grown lungoor in 
the attitude of simian slumber — ^with only a ‘bubble’ of gut protruding 
from the navel as evidence of any pressure exerted upon it— and, thus 
relieved, became so dangerously active that someone cut off its head, 
the previously -distended skin rapidly contracted to normal proportions 
—even as the ape was being ejected, its fur only moist and not 
smeared with slimy saliva. After skinning, the snake was slit open 
from throat to vent. The gullet, or oesophagus, seemed to be simplv 

and entirely a. long, membranous, elastic ‘gutter’ :to within about iff in. 

ot the vent; this latter portion containing a few coils of entrails 
as narrow as the small’ intestine of any small animal, and the whole 

raSteH^”Sf ribs attached to the vertebrae like a low, 
vaulted roof. Viewed thus, there appeared to be no other viscera or 
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organs. Between vent and tip of tail was a deep gash in the skiii^ 
about an inch long, as though inflicted by the fang of a limgoor. 
Jf the presence of this python in that nullah was- responsible for the 
absence of monkeys there for nearly a week, how long had the ape 
been inside it? 

‘GlENCAIRN’,:' .. 

Hobart. Road, ^ K., BOSWELL, 

OOTAGAMUND,...,. C.apt, l.AM.C. (Rctd.)^ 

Decemher 14 , 1952 . 


21. SOME MORE NOTES ON UROPELTIS MACROLEPIS 
(PETERS) WITH SPECIAL REFERENCE TO 
SPECIMENS FROM MAHABLESHWAR 
(WESTERN GHATS, BOMBAY) 

I recently {J.B.N.H.S., 50: 950) recorded a sepcimen of the Rough- 
fill tailed Earth Snake- <"• JJ^op 6 lti& f 7 icic'yol 6 pils (Peters)-' — from Miahableshwar 

which appeared to differ from the others in our collection in the 
presence of an unbroken brownish-yellow stripe along each flank 
throughout the length of the body, as compared to a line of spots in 
the others. 

Both varieties have a broad yellow or orange stripe on each side 
of the tail, sometimes meeting on the under surface almost at the 
tijp of the taiL The anal scale is also yellow in some and concolorous 
with the ventrals in others*, but an examination of the material available 
indicates that neither of these two collour differences is a sexual 
characteristic* 

Mr. D, J* Panday recently obtained two more specimens at 
Mahableshwar and these (both males) also have an unbroken stripe 
along the side. ' 

Their lepidosis also corresponds with that of the previous specimen 
including the sub-caudal count of 13 scales instead of 7-10 (Malcolm 
Smith’s Fauna, Vol. Ill: 79) or 7-12 (Wall’s Handlist of the Snakes 
of the Indian Empire, /.B.iY.H.S., Vol. xxix: 356 in those from 
Other places. 

Dr. Malcolm Smith’s suggestion that the striped variety with it 
sub-caudals may be restricted to Mahableshwar appears to be sub- 
stantiated. 

V. K. CHARI 

uecember 23, 1952. 


22. THE TADPOLE OF RANA LEITHII BOULENGER 


(With a plate) 


On 17th September 1950, Mr. Humayun Abdulali brought in tw< 
tad^Ies and a frog from Suriamal, 2,500 ft. North Thana, Bombay. 

The frog was picked up on a ghat road and the tadpoles obtainec 
on almost vertical rocks alongside, over which water was flowing intc 
the road-side gutter. ^ 





Joum,, Bomfeay Mat. Mist. S©€. 




On ist September 1952, Mr. Abdulali obtained some more tadpoles 
and we made anotber attempt to identify them in Bombay. From 
the published records they compared well with J^ana heddomii (Gunther) 
but with several marked diiferences, ■ , ^ 

The frog* obtained on the first occasion, was also identified as 
Rana leithii Bouhngtt^ and the circumstantial evidence points to the 
tadpoles being of this species which do not appear to have been des- 
€ribed,„before. , 

All the specimens collected are far advanced iii their development, 
being of the two legged and later stages ; within these, the series is 
complete up to the juvenile. 

Head and Body: Oval with -the broader end towards the 
anus ; branchial region not very prominent. Snout bluntly pointed 
and declivous; eyes dorsal, prominent, and rather large; nostrils very 
inconspicuous and nearer to the eye than to the tip of the snout. 
Spiracie slit-like and placed near , the eye. Two small grooves, each 
starting from the posterior outer edge of the eye, meet centrally on 
the back and run as a median dorsal groove along the body to the 
base of the dorsal fin. The back on either side of the median groove 
has a ‘ribbed" appearance. 

Mouth: The mouth-disc is entirely ventral in position and 

triangular in shape. The upper lip, deeply notched in the middle, is 
without tubercles and has the first row of teethl fringing it. The dental 
formula is i + i : i : 2 + 2 /a + 2 : 2. The beak appears oval, the mandibles 
horny and black, their edges being strongly serrated. The ‘teeth.’ 
look like spear blades. The tubercles of the mouth-disc are restricted 
to the two corners of the mouth. The upper and lower lips are clearly 
demarcated. 

Tail: Nearly twice the length of the head and body and slender 
in build. The fin membranes are very poorly developed. The dorsal 
fin is- seen as a ridge. The ventral is equally vestigial though it 
broadens out slightly towards the end. The muscular portion tapers 
to a fine point. 

, Anus:^ The anus is prominently tubular and situated ventrally 
at the junction of the tail and the body. 

Colour: The colour of the body varies from a uniform slaty 
to pale brown with tail and hind limbs pale brown and barred. The 
ventral side is immaculate except for a few patches of minute black 
spots behind the mouth. In some specimens the fully developed fore 
limbs can be seen through the transparent skin. 

The measurements of specimens in which the hind limbs alone have 
appeared are given below: — 

Total length 35 mm. 3i mm, 35 mm. 30 mm. 

Length of head and body 12 mm. 11 mm. 12 mm. 11 mm. 

Breadth „ „ 7 mm. 5*5 mm. 6 mm. 5 mm. 

„ „ 4 mm. 4 mm^ 4*.5 mm. 3.5 mm. 

Depth' of ■tail ' ^ V z ram. " , 2 mm. ' ■ ' 2 mm. ' ^ 2 mm- 
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foltoJ <■' ^«>‘‘o-« (Gantter) h. u,. 


Mouth-disc 


■R. leithii 
(Boulenger) 

Oval and blunt. 

Both serrated. 


... mrrow and strongly hooked 
like that of a parrot. 

Edges of the upper and lower 

r mandibles smooth. 

Lower hp... Has_ a marginal fringe of 
niinute tubercles. 

Anus ... Does not form a tube. 

The larval habits of both the specie 
Mr. Humayun Abdulall Informs us that t 
almost vertical rocks on the roadside ov 
mto the road-side gutter. The tadpole 
several inches on the sllppeiy surfaces o 
and were quite numerous as four or five 
of a few square feet. Annandale (1918) 
tadpole of fl. heddotmi (Gunther) 

_ Boulenger (I 92 o^in, his 'A Monograph 
Melanesm and Australian Frogs of the C 
Indian Museum, Vol. xx, pp. 115-116 i 
parenthesis in his account on R. heddomv, 
capt. F. B. Seymour Sewell, i.m.s 
characteristic tadpoles of this- species at Kh: 


)tar to be very similar, 
dpoles were obtained on 
hich water was flowing- 
re very ag-ile, jumping- 
rocks to evade capture 
d be seen over an area 
similar remarks on the 


K. E F E JR E 

e, N. & Narayan Rao, C, R 
uthern India. , Records the 
(1918): The Tadpoles of .the 
India (op. cit, p, 25 )'. 

, G. A. (1920) : A Monograph 
Frogs of the Genus Rdha fibif 
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23. notes ON THE LEPIDOPTERA OF ASSAM 

Some Additions to the Assam LiSTj ; and other notes 

4 . Plastingia margherita margherita Doherty. 

. One ? was taken on 14-10-1951, and a tj on 16-11-1952, in Sibsagar- 
Distnct pt Upper iV.ssam. Evans {1949) lists three cJ cJ and one $ in 
the British Museum collection, from Manipur, Nagas, and Cachar,. 

but not from Assam. 

^ 5 ., : Hliar de Niceville. ' . 

I took one $ at rest on a brick wall iii June 1952. The only 
c^her known specimens of this exceedingly rare butterfly are another 

II om upper Assam, a d from Burma, and another d from- 
Malaya. 

6. Slmlsktoa phalena harterti D 

So far as Assam and Manipur are concerned there is only the 
record of one d, caught by Doherty in Upper Assam over 60 years 
ago. However, in early October 1952 x found this species in fair 
numbers at Moieli, the Indian frontier post on the Manipur-Burma. 
border. Both sexes were present, and were behaving similarly. Some 
were basking with outstretched wings, sitting on leaves in the fitful 
sunshine, while others were attending, in company with ants, a large 
black aphid. Seven d d and three i 9 $ were taken, and many more 
were seen. 

Lycaenopsis ceyx cerima Gorbet. 

Lycaenopsis ceyx is represented by in Java, 

from the Malay Peninsula, and ceyx from S. Burma. The 

latter has hitherto only been known from three specimens collected 
by Brigadier W. H. Evans and two collected by Mr. D. Saunders,, 
all five being dd. Ad taken by me on 20-1 -•195 2 in Sibsagar 
District of Upper Assam (plains level) represents a very considerable 
north-westward extension of the known range, and 1 am giving a 
detailed description since no full description o£ cerima exists, nor, 
indeed, any description of L. ceyx that is readilv available to collectors 
in Indiai;'"" ' 

d, Upperside, forewing. Black border a thread along the costa, 

2 mm. at apex and narrowing to i mm. at tornus. The rest of the 
wing* is bright iridescent blue, the iridescence showing when viewed’ 
full face as w^ell as slanting. When viewed full face no white areas 
are apparent, but when viewed slantwise grey areas appear at the 
bases of spaces 2 and 3. Hindwing, White streaks in spaces 4, 5 and 
6, a large submarginal black spot in space 6, and indistinct submarginal 
black spots down to space i. A marginal black line, 
forewing, Discal spots delicate and linear. Spot in space i present.. 
Spots in I and 2 vertical, spot in 3 pointing towards the spot in 6., 
Hindwing, Spot in 7, spot at base of 2, atid sub-basal spots are 
black; the others are brown. Cilia white. The androconia have 
16-18 ribs, and are longer and narrower, with the ribs more closely 
packed, than those of L. argiolus. 



510- journal. BOMBAyANATumL Vol. 51 


like L, ^argiJius ^s^Mnm ^but <^^nma looks very 


■8. Amblypodia spp 

classification. That this ray in LTr^c H,? .'" 

f :“;s °l; 7^1? — t ^ 7 “ Tr'„„Hnfr”‘ » 

that I realised what I was missini- T o. - I ‘^Pr'^g: 

s?!.”.; r-s is-s 

folded wi„77 ooX 7S.:t7d?7L"d7777w^^^ 

tiir 

•andTr; ZZTp^Xt£i7r\t2r ^iStt 

The rarer species taken this year include the following •_ 

■pfoSbf; r?i. ?S“; Js: t7JTo.,7,“B ■ V" #'’"'• 

»..^fois species fo Maoipoo (o. a?d«™S 

■CofS. iZ^ tlZ SiJrM£ZZ,Y{-Z'‘’'", 

oecn taken in the pS?.'’ ’’ ’’•’" has 

(d) A. ammonides elira Corbet. 

A, afiel ariGi Doherty. 

Hillf 'Tho^gh^ r susp^I^ T^vtler’f “ the Khasi 
(Peile, 1937) may in fact h/pliyn Nagas and Manipur 

from UpSV Asi taken W t f T^ ^ 

collection. I have’ taken many mn/’ British Museum 

ip Sibsagar District in May June aL^lS™^? 
with theni four or five' ariet all ^ t 1 ^ Match ; and 

the type in th? BM Mv s;. ^P^’^^ens of arid correspond 

/!«= n me ii.M. My specimens of ehra are most variable 
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as regards the white costal spot underhind which varies from an 
intense silvery w'hite through all gradations to a specimen with so 
few white scales as to he almost indistinguishable from In fact 

it is not always possible to distinguish the tw^o species from the facies, 
and Corbet (1946) has already pointed out that the male genitalia 
are ‘similar’. I am of opinion that the two forms will eventually be 
classified as varieties of the same species. 

h ary a and Pupa of elira. I was fortunate to obtain one 
full-grown larva of elira on 25th May 1952. This pupated on 27th 
May, and the imago (a $) emerged on 4th June. The larva was on 
the Upper side of the remains of a leaf, very pale and almost invisible, 
matching to perfection the silky new leaves, and partly hidden by 
the fluffy residue from eaten leaves. 

Colour: Dirty white, the only contrast being the dorsal heart, 
showing through as an interrupted dark line. The head, normally 
kept retracted, is the same colour as the body. Total length 14 mm. 
The larva is much compressed dor so -vent rally and has a fringe of 
hairs of the ground colour projecting all round, serving further to 
camouflage its outline. There are no other hairs. A few small red 
and black ants w^ere in half-hearted attendance. The pupa is 10 mm. 
long X 4 mm. (thorax) or 2 mm. (head), pale green and almost 
transparent, with a well marked flat cremasteric pad. The food- 
plant was the sapling of a dicotyledonous tree, on w’'hich I have also seen 
.4. arvina ardea ovipositing. 

It is a pleasure to acknowledge the indispensable help I have 
received from Sir Keith Cantlie who has compared my specimens 
with those in the B.M. collection ; from Brigadier Evans who confirmed 
the identification of the two Hesperids ; and from Mr. N, Bennett 
of the British Museum who dissected and studied the genitalia of 
Lycaenopsis ceyx cerima. 

Seleng Tea Estate, 

Seleng Hat P.O., T. NORMxW 

Upper Assam. 

R E' F E R E 'N C E S’ ' ' 

Corbet, A. S. (1946) ; Trans, ent. Soc. Lond.^ 96 : 78, 79. 

Evans, W. H. (1949): Catalogue of the Hesperiidae from Europe, Asia and 
Australia in the British Museum, London. 

Peile, H. D. (1937): Guide to collecting Butterflies of India, London, p. 273. 


24. A NOVEL METHOD OF ERADICATING HORNETS 

An incident that should be interesting and perhaps useful is that I had 
a swarm of hornets (species?) nesting in the double walling of my house 
beside the front door. The outside walling was of timber and inside of 
asbestos sheeting. The two walls were 6 in. apart and the nest finally 
attained such proportions that the two walls bulged outwards. The 
hornets also got angrier every day and finally no one could enter the 
house by the front door. I tried fire and sulphur smoke but had no 
success in driving away the insects. An old Shan came to my house 
one day and I mentioned the matter of these hornets and asked him 
12 
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It ne could do anything to get rid of them. He replied he could verv 
easily. I warned him against using fire but he replied he had hk 
oe™ method that was perfectly .safe. He turned 0^00x1 day 

u!f ‘"''S-s and leaves of bramble, {I took this' to hJ 

.0 r„cb tte ceaiig porch 

gich, a.j h,och.d”5 III "“nl'l.,? 

an enormous ^ive fulfor*''^''^ extracted 

xLTTZZa I^ fu away with him 

-ayf meM ' " forsaking their 'ne.st aLd he 

die bramUe P-c^Iy "thorns and hairs 

Bawsaing, P.O. Heho, 

S. Sha.\’ States, Burma, 

November lo, 1952. 


R. M. -ALDWORTH 


ASSOCLATION BETWEEN 
(DIPTERA; TABANIDAE) AND 
(^°M<^PTERA; CICADIDaAE) 

WITH A NOTE ON THE MATING ’ 

OF CICADAS 

acacia tree on the^roadsid^'^ierr^'Vand^^^^^ “"<^er a small 

Sthte, India. A, this ...“.“ki 

and since they seemed to be attracted to e.xtremely noisy, 

my sandwiches were agreeably masticated ^ ^ 

concert of luncheon music. Soml of the ^ ^ deafening 

I could reach out of the car windr. . j asects M'ere so near that 
on the trunk of the tree " It therd'ore'^i 

to make notes of some of theL Si" «’“* > »«o able 

or of" r'lSiS”Z'“ 5 ,“’s'or 2 " ZTZ°-‘ 
following observations are related To behn ■ however, the 

or familial than specific in character In generic 

have some intrinsic merit outside of taxono Jc «ory may 

The acacia tree was just comW 7 ^t u? considerations. 

sap was probably flowing actively desnitTd o°T' 

attractiveness of the tree^ to sap-Juckb^ conditions, and the 

Usually some ten or tSe deals 
all of these were distributed accordino- fn ^ Present. Practically 
sisting of pairs, trios or quartettes^ meml^ courtship pattern, con- 
about SIX inches apart. StrWuIatbnT - Sroiip resting 
males were concerned, but it \yas rLT individul 

simultaneously, ‘hat all males were silent 
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In any trio of cicadas, consisting of two males and a female, one 
male seemed usually to be in command facing the female head-on but also 
warily observing his rival. If the second male approached the female, the 
first one would walk in a Vthreatening’ manner towards the intruder. 
The threat, if such it was, expressed itself in a modified t^^pe of 
locomotion in which jerky steps were taken and the wings were 
partially spread, disclosing a red and black mark at the base of the 
hind pair. When the intruding* male had retreated, the dominant one 
would resume his station near the female. No actual physical conflicts 
between males' were seen. 

Mating Was observed once. A male in ^possession’ of a female 
ceased stridulating and moved alongside his mate, both of them now 
facing the same direction. He threw three legs of one side over her 
body so that his own body partially overlapped hers. During the 
occupation of this stance, which lasted about ten seconds, the respective 
abdominal tips must have achieved union, for the male then stepped 
off and rotated himself through i8o® with his tail as a focus. The 
pair then rested facing in opposite directions with their abdomens 
joined but with their ywings covering the copulatory parts. They 
were now in a position commonly seen in many species of mating 
moths. During the time that copulation continued they did not 
move and the male was silent. On separating they moved apart to 
the original distance. Mating occurred between i.oo and 1.15 p.ni. 
on a hot day. The prolonged and intensive stridulating that took 
place before mating was achieved suggested either that female cicadas 
require considerable persuasion or that males are unusually timid. 

, A species of horse-fly of the genus Tahmius w^as also active on 
the acacia tree. These flies, singly or in pairs, moved deliberately 
along the trunk and branches. Their abdomens were marked with 
black and cream designs. The dichoptic females had prominent 
creamy markings on their legs, but the holoptic males had dark legs. 
A peculiarity of their locomotion was that they progressed chiefly 
by means of the meso- and metathoracic legs, using the fore pair 
more as feelers. The two front legs were put forward simultaneously 
in an outspread position and then adducted as testing the surface 
encompassed by their spread. 

When the flies encountered a cicada, which was too often to have 
been only by chance, they approached as closely as possible. If they 
advanced from the front of the cicada, the homopteran would raise a 
fore leg in warning ; if from the rear, the cicada, on becoming aware 
of the flies, would suddenly raise its wings and bring them dowii 
sharply, whereupon the flies would jump or fly back an inch or two. 
But again they ■would advance, sweeping the bark with their fore 
legs until almost in contact with cicada. 

^ However, this was not always the end of the show, despite the 
iact that numerous cicadas could often be seen with their attendant 
flies in a state resembling an equilibrium of tensions- Occasionally 
a fly, seemingly warned by the cicada’s lifted fore leg not to come 
closer, nevertheless passed beneath the leg and actually pushed itself 
under the cicada’s body. The cicada even had to elevate itself slightly 
to permit the fly to crawl beneath it. The fly remained there only a few 
seconds and then emerged, to renew its station near the cicada. 
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Since it is known that not all species of Tabanus suck animal 
Diood, but that some of them live on plant juices, it appears that in 
this instance the horse-flies tvere imbibing sap of the acacia tree from 
open lesions inflicted by cicadas. One exceptionally tame fly was 
examined through a hand-lens so closely that its proboscis could be 

traumatized' spot. The sweeping action 
of the flies legs as they traversed the bark of the tree must have been 
a tactile search for oozing sap. Their direct attention to cicadas 
must have resulted from the greater frequency with which fresh sap 
could be found near cicadas than on the general surface of the tree. 
When a fly actually crawled under a cicada to drink from the currently 
used wound, I could only think of a familiar sight in my native land 
Uvo children at a drugstore counter, their heads touching, drinking 
a milkshake out of the same glass with two straws. 

Since cicadas lay their eggs in wounds in the bark of trees inflicted 
ml- * a*'" ovipositors, it is possible that thirsty tabanids mav 

take double advantage of cicadas. However, no evidence for thi's 

type of opportunism was obtained. 

association between these 
c cadas and Jabanids is, and to attempt a definition of the rclalionsh'o. 

J dging by the behaviour of cicadas in response to the flies I feel th-ii 
acadas ar. c,„lv „ildly i„co„ve,«„c.d and scarcely “eV anSoiSS 

as il tte mef slrid.da.i.r .and aa ,„ccessMIy 

Gr Jfed ‘oKfnic:. 

oiuld accomplish the flies' deshed end. it so ha^nerthat e'eaS 

L ^ perform that vital service It must 

be this circumstance that has led to present behaviour of tabanidTin 

at a®dfstrcfan?Le‘°attrTcted'^to^^ Snclntated tmon 

unusual numbers of cicadas have ’assemSed ^ ^ 

benefactors, it would appear that the relef'*^ benefit nor harm their 

sided commensalism or symbiosis* It is ]ike\Tt1^T f ^ kind of one- 
intimate association bet^erfiving orUn£s 

have originated following the establishment ef ’n Pnra.sitism, 

behaviour such as the on^ ust oi tS i I 
have learned to suck WonH Z ^^'^ds of tabanids 

from now, may turn uno^’thrHe^H ^ years 

directly from their bodies or eggs Or oLh^an sustaining fluids 

their own incisions into thf^ ] r will learn to make 

the outcome ft Ts cSir tr fw Z However unpredictable 

by no means be, viewed as a mSetretty ""Z 
contemporary insert life • ;t t recital of some events of 

evolutionary ^tragedy. ’ ‘ fraught with potentialities for future 


3 , St. Marks Road, 
Bangalore, Mysore. 
October ip, 1952. 


C. BROOKE WORTH 









26. ON THE HABITS OF INDIAN ERESID SPIDERS 
STEGODYPHUS SARASINORUM kARSCH 

[With a plate) 

The untidy but promineiit cob-webs of Eresldae—Sie^o* 

dyphiis ; SQ^TasinofSi'fu-'^ a conimon feature along^ fences, over bushes 
or attached to the terminal branches of trees. The Eresidean nest re- 
sembles a shapeless mass of sponge and is made up of tough silk threads, 
dry leaves and twig's and other foreign materials bound together in the 
form of a ciosed box with several holes on the sides. The holes 
are the entrances* 5. sarasmorum is a social species and hundreds 
of members both male and female live together in a single nest. From 
one or both sides of the central nest, temporary extensions are often 
rnade in the form of a loose expansive net spread obliquely or vertically 
like the sail of a boat. The meshy sheet formed of white viscid 
threads is intended not for residence but for trapping the prey. The 
sticky and elastic that an insect unfortunate enough to 
dome into contact with it can never escape. 

The largest Eresidean web I saw was sometime in April last (1952). 
It was constructed on a bamboo fence by the side of a paddy field 
in Chettupuzha, a suburb of Trichur (Cochin State). The nest looked 
like a pyramidal sac about 2 ft. long and the distal end i ft. square 
A tenacious sheet of about 4 sq. yds. extended obliquely from one of 
its sides. As the nest was in our own lands I could study something 
interesting about the habits of these spiders. During daytime the 
members used to remain inside the nest, but whenever any insect was 
caught in the net they streamed out, encircled the prey and carried it 
back to the nest. Bees, flies, earwigs,: butterflies, grasshoppers and 
even locusts were often caught in the trap. The juice of these insects 
was sucked by the spiders and the remains, i.e. integuments, wings, 
etc. weie not thrown out but utilized as a building material along with 
silk for the extension and reinforcement of the nest. Towards 'dusk 
the spiders came out of the nest and were found inspecting and repairino* 
the meshy sheet. . i ^ 

During September (1952) while harvesting the crops in the field, 
the above Eresidean nest was badly damaged by the farmers who 
deared that portion of the fence to carry the sheafs out. I having 
failed to trace the spiders among the torn and shattered cob-web that 
lay strewn in the field, believed that they must have all been eaten 
by the crows and egrets that flocked in the harvested field in search 
ot corn and insects. Later on, however, I came to know that my 
conclusion was wrong. A few yards away from the original site of 
the nest, there stood a cashewnut tree about 25 ft. high. On the 
morriing following* the day on which the nest was destroyed, I was 
passing by this tree and to my surprise I found a line "of Eresids 
chpioing up a fairly strong silk thread which connected the fence 
wnth its topmost branch. Certainly these spiders ivere none other 
than those which I believed to have been jost.^ W 
abotk was damaged they were shifting themselves to a new surround- 
ing by m^ns of their characteristic ‘rope trick;. In three days » time 
t 6} ad built a new nest on the tree top, oJE course, in dimensions 
12-a 
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very much smaller than the orig 
forced one and did cost the spi 
possessions, the new premises v 
to them as the tree had just cor 
were hovering over the blossoms. 

c/p The Cement Marketing Co 
No. I, Queens Road, Fort, 

Bombay- I, ’ 

October 20^ iqz2. 


OF' India' Ltd'., ' 

'■ 'T. V. SUBRAHMANYAM 


27. A NOTE ON THE EFFECT OJ 
COLOUR OF THE SUBSTRATUM OI 
OF BARNACLES 

{With a text figure and . 

The probable effect of light on the set 
been a battlefield of conflicting theories, 
the surface angle and of light on the attach 


Text Fig. 1 

Showing the arrangement of the blocks in the sei 


r- „ from the Marine 
,‘julf of Manaar. Puhli.shed with tt 
Madras. 
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ccmider^them to^ retain the positive character at the time of attach- 
ment. Pyefinch (9) however, was not able to draw any definite con- 
cl™ o„ .he «.ec. of ligh. on 

Krusadai. Island (10] have revealed that barnacles attach mainly on 
surfaces deeply submerged and that those on a block near the surface 
are confined to its under side away from abundant light. Sunli-^ht 

bfrSf"’ ''''' the settlement'of 

T s^I^stratum also influences the settlement of 
j ^ attachment takes place more readily on 

an? ouin?? (^rhas suggested that although the quality 

and quantity of light and the tone of the surface’ may have an 
influence on the settlement, further investigations are necessary before 
concluding their actions as definite, 

TT f of the hypothesis of the effect of the 
colour ot the substratum on the settlement of barnacles a series of 4 
(teakwood blocks with equal surface area) had been ex- 
Wn!? the oyster -raft’ at Krusadai Island. Of these, three 

blocks were coated with non toxic paints of different colours— the 

firsrblock with red pmnt, the second with black paint and the third 

fourth block was without any coating of 

aT ^ P being 

fnTr O 1,^°'^ approximate number, of 

Balanus attached on the different blocks is tabulated in Table I below 
A perusal of the table will make it evident that the attachmeS of 


TABLE I 


Showing the approximate number of .feokiims attached on 
fte test panels during the 3 months. 


Year 

Month 


No, of attached 

Red 

Black 

White 

Without paint 

Top 

Bottom : 

. i 

Top 

Bottom 

Top 

Bottom 

Top 

Bottom 

1952 

|. 

March.., 

1 , 

232 

658 

50 

440 

Nil. 

2 

550 

I ■' 

?,700 


April ... 

30 

' 1,100 

250 

,;1' 

43 

450 

650 

43 

yy 

May ... 

250 

1 

5C0 

1,100 

50 

450 

650 
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barnacles had not been uniform on all the exposed panels. Apart 
from the difference in the colours of the pigments in the paints all 
the other factors influencing on the blocks were the same Hence 
It would be only reasonable to assume that the dissimilarity in the 
amount of attachment is due to the colour of the substratum Al- 
though no far-reaching conclusions can be drawn from the limit-ed 
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evidence as, yet availablev it would be clear from the table that there 
exists a tendency for baraades to attach on surfaces which present 
un^r water dark shades of colour. Full details of these experiments 
will be publifibed elsewhere.: 


Kkusad.m Island, 
Gulf of M.anaar, 
July 1952. 


G. K. KURIY.AN 
S. MAHADEVAN 
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28. A NEW SPECIES OF POLYGALA FROM BURMA AND 
A NEW variety OF P. HYAUN.A W’ALL. EX HASSK. 

[With a plate) 

In 1948 the writer went to the Manipur-Naga hills for collection 
01 plant Specimens for the Botanical Survey of India. In his 
wandenng^s in that area one day he discovered a tiny herb with yellGw 
wers which attracted his attention by its symmetrical shape The 
specimen was collected and an examination of the flowers on the spot 

i ".Y" * ■"»' sp»me„rof fS 

s^e yielded nothing and the writer, had to remain content with the 
single specimen which he put into the press. Afterwards while 
nF )r,«t"f with - sheets Jn the herbarium it was found 

With another specimen collected previously by A. 
Rodger from Maymyo, Burma. This was named as PdvL/a An- 

S? Wail, which ,-a, a synonym (o ^ 

/wrcaia Royle, a quite different species. ' ^ 

This plant, specimens of which were collected by Rodeer and 
the writer, agr^s however with P. hyalina Wall, ex Hassk tn essen- 
are i« much branched stem, smaller leaves which 

fl™ « A leaf-apex obtuse, racemes many and dense 

flowemd. It ,s therefore described here as a new va^rietTVS 

Whik examining the sheets of Poly gala in the herbarium th,y 
wnter discovered 3 more sheets of a Polygala wrongly nameTas P 
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examination these proved to belong to a hitherto 
undescnbed species which is' also described below. ^ 


affine” Semeiocardium)— ab 

athne P. LacM Craib, foliis carnosis ellipticis, glabrosis marp-ine 

dTsfe^lenda^.^^'"^ R-rsistente, seminibus pilosis, (non t^bercuLis 

below'”''“li^ of ^narshy places, 15 cms. high ,- ■ stem terete, woodv 
below. Leaves smple, alternate, petiolate, ex stipulate, thick and 

o?bnth^ ends, with revolute margin glabrous 

on both surfaces; veins indistinct, lamina 2-3.5 cm. long^ o.8?i ^ cm 
broad, netmlp ■>-', n... . i-- cm. 


broad, petiole 2-3 mm. long. Racemes terminal 3-6 cm '"idm^' 

tonr'Ldl"? “„L“£ ! ””■ '«»8- FIo'vot small 4-5 mm! 


SSa-STL-t- Se 

mei pair larger, 4 mm. long obovate. Corolla of 3 uneaual'optak 
a“'cr«=" "1”“’ l£fi 

lowr Tnlf mm long. Stamens 8; filaments unitwl for their 

oeTnk O ‘ “i‘ed with the base of tSe 

stvk O ®“borbicular; ovule i in each cell pendulus - 

- } . ■ Ciapsule .2 celled, quadratorotundate subtruncate re' 

on C 

• mm. 'm diam. aSllaM. ' ™“"'- P"”" “n., ovoid, 

Lnrye.ioJ??;..';’^^^ rX”S?:, S:s.T a"'d:' 

sS* ’..fs, horb’ ,-6..9.3 I. RoiJ„ 


P. hyalina Wall, ex Hassk. var. pusila Mukeriee var nov _ 

de£%”tr?s"“£'£’dT,:”°"'’"' “P‘“ n™'™™ 

terete L^ves°soft^^pV r tender, branched, 

Sti - rfS or ovate, obtuse, base decurrent to the 

fong lamiTs.®-'?^^^ on the^ lower surface, petiole 4-6 mm. 

Racemes termlnlil or n nf’ ^ ^ om. broad, glabrous on both surfaces. 

2 cm. long, with peduncles 2-5 mm. long ; pedicels i mm W- 
Cg'est yellow; bracts absent’ 

curbed flat rVnsnV^ Ovary suborbicular ; style 

preTsed retuse mW ''i i*””- broad, orbicular, coL 

Seeds tuhercM^ winged; veins prominent, when drv. 

Seeds tube.culate and pubescent, umbonate, ovoid, i mm. in diam. 

4T»ii ' Maymyo, alt.. 1,000 mtr. 12-9-1015 ‘pi 

yellow .4. Rodger, Pjq., i.F.s. No. 170. v ® ’ ' 

_ India: ^ Karhan, ^ Manipur-Naga Hills, alt. 1,000 mtr. 5-10-48, 
ri. yellow Dr. S. K. Mufeer/ee No. 3615. 


I NDi AN Botanic Gar.den , 
Calcutta, 


S. K. MUKERJEE 







i Jie r lying bqitmeL 

From ‘The Experiences of a Planter in 
By R. H. Elliot (1871); p. 33. 

‘One of these animals was brou^ 
half-gTowm, and soon came to consider 
It soon found out an empty clothesd 
door, aild^ in this it slept all day. I 
often to sit on the back of my chair £ 
bread. After didiner away it Avent to 
anything* of it till about three in the n 
to the house and curl itself up at my feet 
ing my pet betook itself to the clothes-ba 
to go through the same round the follow 
animal met with the usual 
by a clog as it was mak 


?ht to me when it was about 
' my house as its natural home, 
bag hanging at the back of a 
t came out at dusk, and used 
dinner, when it got fruit and 
le jungles, and I seldom saw 
riling, when it used to return 
t. When 1 rose in the morn- 
'Og, and there spent the day, 
This interesting 
celess pets, and was killed 
to the jungle one night.’ 


C WvSr the Spoken Word, 

Oxford UniLsfty Pr2". ^ A ’ Readers’ Library). London 

The latest expedition to Mount Everest has brought furthe. 
accounts o those ‘strange tracks in the snow’ whicrar! Ittribute 
who^rIV°’ ^I uni<3entified Abominable Snowman. A local inhabitant 
who clainis to have seen one of these creatures described it to thr 
Iw A 1" ^^P^dition, Mr. Eric Shipton. as ’ki ml ha^^ beast 
with with reddish-brown hair but 

tlliw lrthfA’ History Museum in London support^ 

ne \ lew that the tracks are made by ‘a larpe Himalavan fk- 

angur monkey’; while others believe them to be footprints of benrs^ 

eve/s;e„ 

T‘ 'r, 

Having been called from his tent'by'bi. porteli^'h" s’a”' 

«conds“ "but objM refSiilf mLw' 

mg occasionally to uproot some dwarf rhidodenTrof^^ 

dark against the snow and wore ^clotlW w".^ It showed 

minute or so it had moved into some th ck s^mb ^ 

I examined the footprints which were similar f 
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a man but only 6 or y inches long-. Marks of five toes and instep 
were clear but trace of heel indistinct. The prints were undoubtedly 
those of a biped. From inquiries I gathered that no man had 
gone in this direction since the beginning of the year. The cQolies 
naturally trotted out fantastic legends of Demons, Snowmen, 
Without in the least believing these delicious fairy-tales^ notwith- 
standing the plausible yarns told by natives, I am at a loss to ex- 
press any definite opinion on the subject, I can only reiterate 
with a sufficient degree of certainty that the silhouette of the 
mysterious being was identical with the outline of a human figure.” 
IMr. Tombaai with his “fantastic legends” and ^‘delicious fairy- 
tales” Is evidently an unwilling witness and all the more valuable 
on that account. He is like the old lady at the Zoo who Vvhen confronted 
with the giraffe could only say she didn’t believe it. I cannot produce 
for you a scale drawing of a Snowman or even number his hairs on 
the strength of a foot-print, though the professors in their search for 
the missing link are less modest, Chesterton has remarked on the 
loving' care and skill bestowed by them on building up Pithecanthropus 
—a bit of skull here, a few teeth there, and a thigh bone from some- 
where else — until at last they produce a detailed drawing carefully 
shaded to show that the very hairs of his head were numbered, I 
am at a loss to express a definite opinion. I merely affirm that tracks 
for which no adequate explanation is forthcoming’ have been seen 
and will, no doubt, continue to be seen in the Himalayas, and until 
a better claimant is found we may as well attribute them to their 
rightful owner, the Abominable Snowman.’ 

Caution in Insecticide use can avert heavy Wild Life toll, 

(Reproduced from Audubon Newisletter No. 4 of May 1952.) 

Widespread damage to birds and other wild life will take place 
this summer unless DDT and other insecticides are used with caution, 
the National Audubon Society warned today. 

John H. Baker, president of the Society, pointed out that appli- 
cations of DDT during the nesting season have resulted in extensive 
mortality of young birds. He cited an article in the May -June issue 
of Audubon Magazine which describes the effects on bird life of 
spraying 600 acres in Pennsylvania with five pounds of DDT in oil 
per acre. Before spraying, the populatlion was 3.2 birds per acre or 
128 on a 40 acre study plot. On the third day following spraying- 
only two birds could be found in the 40 acres. 

Studies on a 30 acre tract in Maryland revealed that after spray- 
ing with five pounds of DDT per acre, a heavy application, the 
population of birdfs decreased rapidly. Maryland yellow-throats were 
reduced 63 per cent in the first 24 hours, prairie warblers were de- 
creased by 93 per cent two days after spraying. The three com- 
monest songbirds in the area were down in numbers by 80 per cent. 
As a result of numerous surveys, the National Audubon Society 
recommends that spraying of insecticides should, if possible, be done 
before and after the major nesting season of birds. The Society 
said that in cases where thiis has been done, harmful effects on wild 
life have been reduced materially. The Society also cited Fish and 
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research which indicates that administration of 
0,1 . t.„e, ,s deadly as when „:„d d™ 

added, ‘Some operators have assumed that .f n ? lessness. He 
an insecticide is reg'arded as sufficient tn j-u 

tion should do it better Research cn f ° ^ high concentra- 

dosasss of ins«,ic£s"soch’'T;t,l “S- 

less, have had little measurable effect „c P , “ “ per acre, or 

great adverse effect on fresLate“and mirne%ffe 
msect life; therefore indirectly on hiVH^ ^ ^ 

man.’ nairectlj on buds and mammals, including 

clear fLr^e^S’ioKkL^’o^'^ Magazine makes \t 

Fish are the mosTsuscemiblf ^ insecticides, 

next, followed by birds and then^m!f°”’ ^phibians come 

tant of all. It is So statS that t ^ Y- ^esis- 

than others. Starlings and SlllLd duckt^are lorH ""Th 
as resistant to DDT as quail. " ‘Cks are more than three times 

The National Audubon Sncictf, , t , 
host of ‘super bug killers’ whiL arc concerned about the 

pointed out, for example that the c market. It 

cals which are 75 to^ 100 times '"dude chemi- 

stated, ‘The incre^ing SdhiJ^ss oTthr h^ Society 

ed for control purpose! makes it more imno t™‘f develop- 

caution be exercised in the use of sn!^h^ ever that extreme 

Carelessness can cause mistakes which ^ poisons m the out-of-doors, 
wild life resources. Con"?4Ss 

'^^‘rWhT — chemical worldA^ ^^ ^'^ *’^ dangers 

resultdn’extendvrmlTaSj^a^^^^ °f DDT may 

clear from paras 2 and 3 above whetheV thf V categorically 

instances; cited was due directly to merf '" the 

cide or indirectly by the birds' forsakinp-^ tlf the insecti- 

destruction of the insects which providerl ^c‘ ^ consequent upon 

with_ the increasing large scale u/o ef ®.“PPly- However, : 

caution must be exercised so that insecticides the strictest 

intended, does not suffer.— Eds.] ^ against whom it is not 

The astonishing Kiwi, 

September 1951, p^rrine MoncS b^'‘Krd^StS^^*'°\- for 

o" P- 13s writes:— «id Study m hjew Zealand’ 

When handled the kiwi’s lizard-likp tmJf rxP i, j t- 
feathers as would stuff a small cushion 


.NOTES' AND NEW,S ' ' 

jSlATfONAL Committee for India for Bird Preservation 

The inaugural meeting of the above committee— formation of which 
was announced on p. 688 of Vol. 50 (3), April 1952 — ^was held in the 
TrusteesV RDom of the Indian Museum, Calcutta, on 24th and 25th 
November 1952. All the members w^ere present excepting Dr. S. L. 
Hora, Dr. S’. C. Law and Mr. E. P. Gee who, by a curious lack of 
ministerial co-ordination in fixing dates were, attending the meeting 
of the Indian Wild Life Board held simultaneously in Mysore. Before 
their departure from Calcutta, however, opportunity Avas taken to 
discuss the agenda and resolutions with them informally, and their 
views and suggestions were obtained. They were also requested to 
express the views of the Committee at the meeting of the Central Wild 
Life Board, should occasion arise. 

Dr. Biswamoy Biswas of the Zoological Survey of India was un- 
animously elected Honorary Secretary, and it was decided that for the 
present the headquarters of the Committee should be the Bombay 
Natural History Society, 114^ Apollo Street, Bombay-i. 

Twelve resolutions were passed covering the establishmait of bird 
sanctuaries, export of feathers, packing and transport of live birds 
by land, sea and air, protection of birds in urban areas, propaganda 
for educating the public in the need for bird preservation, and other 
relevant matters. The resolutions were forwarded to the Ministry 
of Natural Resources and Scientific Research for necessary action. 

Five sub-committees were formed, as follows: — 

,(i) Finance, (2) Sanctuaries, (3) Protection of Individual Species, 
(4) Plumage and Wild Bird Export and (5) Education and Publicity. 

The Ministry of Natural Resources and Scientific Research under 
whom the National Committee will function and maintain its inter- 
national contacts, are taking steps to implement some of the resolutions. 
It is unfortunate, however, that they have turned down the key 
resolution in respect of funds for secretarial work, stationery, etc., 
based on a draft budget prepared by the National Committee. For tihe 
Committee to operate effectively and achieve tangible results, particularly 
in the sphere of education and publicity, it will be essential to maintain 
\vide correspondence. And considering the enormous extra clerical Avork 
this will involve it seems unreasonable of government to expect a private 
institution like the Bombay Natural History Society to carry on this 
work of national importance with its present inadequate staff and 
resources, and without financial aid. 

Indian Wild Life Board 

The Central Board for Wild Life,— now officially designated the 
Indian Wild Life Board — met for the first time in under the 

chairmanship of H. H. Shri Jaya Chamaraja Wadiyar, Rajpramukh of 
Mysore from 24th Noyember to ist December 1952. The Society is 
represented on the Board by its Joint Honorary Secretary Mr. Humayun 
Abudulali, and it is gratifying to record that three others of the non- 
official members of the Board are also active members of the Society. 





iwo of tiiese—Messrs. R. C. Morrk unA 17 p 

S I Hora wnc a ' + j^o^’ Unofficial vice-president Dr 

b. L. Hora uas appointed Secretary-General to the Board. 

•Jf 4f ^ 

All o™i. 

s«c«fsm .} s™ cSiec “rtrif r “ 

Che, 350 bH specimen, „seT„TS.“l”r„lr 

life in winter were senireH Anr^i-u ^ncerning the bird 

the Zoological Survey of lldia^S by of Bk la expedition, from 

in the field in Sikkim durffit ti sSi; 7 , ^ 

between the two parties resulted in mn/ ? i ^ co-ordination 

kinds. The Society's thanks ale^due to thf SihHm r? 

transport and otter fadli.ies extended ,„ the sS”', ^ 

and’’San“of t£tStt ^810.0°^ s 

(West Germany) arrived’^in University, 

zoological field "orl and LtoVe'cJfcS ^ 

he left for DpI hi p various Indian Universities. Before 

Ba“ 5 ' Sal gLSoT,'; SS ““■'“•“e talk on 'EcoSS 
Society and a 4 e‘^ 1 S| of'’tX b "“oS 

'■ ■■■*- ■■ ' ■’ ■ "■ 

the with ^soL^Sorter ^ .f®'' rechristening 

who have occasion to quote it freauentlv convenience of workers 
was solicited. We have received a^nnmKl f opinion of members 
of both views, but on the whole the ^demand**^fo^ from protagonists 
clamant enough to warrant such a ^ ^ a change is not 

are emphatic in their argLSs ¥h^ F ‘oo-changers’ 

therefore decided to shelveHhe question^for^tr‘^“ 
name stand. Tb. 

errata 

Society’rLLrary,°Lrt’vn^N°turV Catalogue of Books in the 
Animals, Ld 
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THE KEOLA’DEO GHANA Ol^BHAEATPUIi (BAJASTHAN) 


■ SifUM Ali 
(With four plates) 

One of the first acts of the newly constituted National Comnuttee 
for India for Bird Preservation has been a recornmendatioii to the 
Central Government to notify Keoladeo Ghana as a national bird 
sanctuary in order to ensure its unimpaired continuance as a breeding 
ground for water birds. 

Keoladeo Ghana has enjoyed, and still enjoys, a reputation as a 
winter resort of wildfowl and a duck-shooting jheel which is perhaps 
second only to the Manchar Lake of Bind in pre-partition days. Unlike 
the Manchar, however, it has long been the private preserve of .the rulers 
of Bharatpur* therefore, its fame is less widespread since comparatively 
few people have been privileged to shoot on it, chiefly as the Maharaja’s 
guests. At the big official shoots, of which three or four used to be 
held each year between November and Eebruary and to which 
distinguished persons were invited, some very large bags w’^ere made. 
The more notable of these are permanently inscribed on a special 
kiosk erected at a central point near the jheel. The biggest 
ever was made on the 12th November 1938 when the then yicerov, 
Lord Linlithgow, and 38 other guns accounted for no less than 4,273 
duck and geese. 

Incidentally it was on this day also that perhaps the vrorld record 
for shots fired in one day by a single sportsman was made, the ex- 
Yiceroy being reported to have loosed off no less than 1900 rounds! 
Even allowing for the weight and substance with which Lord Linlithgow 
was blest by nature, such a feat sounds truly superhuman and can 
seldom, if ever, have been equalled. The kiosk reveals that betwecm 
1907 and 1946 there were 19 shoots in which bags of over 2,000 cluck 
and geese were made, and of these 5 accounted for over 3,000 birds 
each. As to the ethics of mass slaughter upon a scale such as this 
one can only hope that there are no two opinions, but the bags in 
themselves are a good indication of the density of the wintering wildfowl 
population on the Ghana after a season of good monsoon. 
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Some may even find comfort in the with the changed 

political and economic; conditions in India, organizing on the lavish 
scale necessary for these big shoots will no longer be practicabie except, 
perhaps once in a way. Indeed the present world position of ducks 
and geese slmws such disturbing signs of rapid deterioration that every 
factor tending towards their preservation' must be welcomed by conser- 
vationists. But in the cessation" of these mammoth shoots on the 
Ghana and hr its , altered frona a rigklly prote^ed private g^ 

preserve dhere^-ds nne '^-g'rdai- -danger inherent- whidh it is hoped-' its 
conversion into a national sanctuary will help to mitigate. The danger 
stems not so much from the direct destruction of wildfowl through 
overrshooting or even illicit netting or from the harassment of the 
breeding water birds as from the possibility of reclaiming the Ghana, 
ostensibly for purposes of cultivation, or from the diverting of its. 
water siippl^r elsewhere. ; Under th new order in Bharatpur, certain 
of the more disgruntled and less imaginative elements of the population 
have recently been clamouring for the jungle on the site of the Ghana 
to be cleared and the area to be thrown open for growing crops; or 
alternatively that the water froii the Ajan Bund should be diverted 
away from the Ghana and put to better use than ‘providing cluck 
shooting facilities for the Maharaja and his friends ’r-ra charge that is- 
neither justified nor entirely without malice. The effect of diverting 
the water from Ajan Bund elsewhere, which at present goes to fill 
the Ghana, would of course be to ruin the place completely as a duck- 
shooting jheel because even in a good monsoon the water that collects, 
in the depression is’ not sufficient to last Through the winter months 
without replenishment froin Ajan Bund. But the effect of clearing 
the Ghana of jungle and draining its bed, would be far more disastrous, 
frqm the bird preservation point of view.' It would mean the devas- 
tation of the nesting grounds of a congregation of water birds the 
like of which certainly does not exist anywhere else in India, and 
perhaps in few. places in the world. 

- , To ; appreciate^uthis danger properly it is necessaiy to understand 
the topography and circumstances. 

' The. total area covered by Keoladeo Ghana is. 17,455, bighas 
equivalent .to about 7,000 acres. Just before the onset of The monsoon 
the Ghana presents the appearance of an expansive park-like basin 
covered with patches of medium-sized trees and shrubs of babul (Acacia 
arahka)y^ Kandi (Prosopis spicigera), Peeloo (Salvadom persica and 
iS. oleoides), wild caper (Gapparis aphylla) and other species characteri- 
stic of a semi-arid biotope. Here and there stand enormous single 
trees or groves of tjie spreading, verdant Kadamb (Acanthocephalus 
kadamha). The parched ground is scantily covered with close-cropped 
grass which is lush when the water first dries on the advent of the hot 
weather and provides good grazing for the. cattle ,of Bharatpur city 
and. environs. In as, much as this is the only grazing available in 
the neighbourhood for the . cattle which supply milk to Bh^ntpur 
pity> its , maintenance seems essential even from the economic angle. 
The grazing fees derived from the Ghana total about, Rs. 10,500 per 
annum. < In years of normal rainfall (average ca, 27 inches) the depres- 
rion^gets 'filled -between July and September and becomes a shallow 
lake in which reeds, isedges, lotus - and a' variety .of 'floating aquatic 
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vegetation a bounds ^ Owing to the soil, the Ghana 

begnis to drv up rapidlj^ after the were it not for the 

additional water let into it from the inundations of the rivers Gambira 
and Banganga which are iinpounded on arable land above bj means, 
of an artificial dam called, AJ an Bund, it would become too dry in the 
winter months to attract wildfowl in the quantities it now does- 
Gnder normal conditions the level of the water collected above 
Ajaii Bund is high enough to permit, or in fact necessitate, its being 
sluiced into the Ghana by stages after about 15th September, Thus 
by the -middle: of October all this water has drained into the Ghana 
above* the dam available; for ploughing and sowing 
rabi crops such as wheat and gram. This tail water, added to the 
partial natural inundation by the monsoon, is really what transforms 
me hasin into the expansive shallow lake and makes the Ghana the 
duck-shooting paradise , it is in winter. 

, non-shooting bird lover the real charm of Keoladeo Ghana 

lies m the vast variety of masses upon masses, of water birds that 
^he lake, particularly during the breeding season, between 
July and November, A visit to this gigantic heronry at the appropriate 
time of year and in a season of normal rainfall is, for an ornithologist?, 
an experience that he is not likely to forget. There is no doubt that 
with suitable facilities: for visitors, both pure sightseers and scientific 
investigators and bird photographers, the place has potentialities of 
the highest order.- , 

Already by the end of duly or in early August the partially submerged 
trees m the Ghana begin to be appropriated by the various species, 
ot , water birds, and they soon become covered with masses of twig 
platforms of varying sizes in disorderly but close-packed tiers. The 
large kadamb trees are chiefly patronized by Painted Storks and 
Cormorants, while the babul, kandi and others are occupied by Open- 
Mled Storks, Egrets fa alba, E, intermedia, E. garzetia and 

Bubylcue ibis).y Cormorants (P^akcrocoraa? 'car5o, P. jat;amcws and P 

fu-smoUml Barters melanomas ter), White Ibises (ThreeMofnis. 

melanocephalus) and Spoonbills (Pktaie a leucorodia). Althoughin many 
cases nests of a particular species predominate ;hav a certain tree#, 
there is no hard and fast segregation, and nests of ^4 or 5 different 

the same tree^ of each 

kind cheek by jowl and touching one another; After an experience- 
<5t4his kind, one. wonders how many of the neatly labelled eggs, seen in 
collections, e.g. of egrets, are of really undoubted authenticity as to 
species. It. is. usual to find nests of all 3 egrets along with those of 
Cormorants, darters and white ibises packed in a single tree. On 
approach of the collector all the incubating birds fiy loff ^ the twig nests 
m all cases are similar' shallow platforms, and the eggs of the various, 
species are also hard to tell definitely from one i another. Un^^ 
eimumstances 'unless- nests are carefully ^ marked down v beforehand 
while the owners are • actually sitting on dhem, I found: it quite 
impossible to be entirely certain about the specific identity of e^gs- 
taken from these mixed eolohies. j : ^ 

The dops of some of the lofty kadamb^^^^#^ scattered solitarily on 
the edge of the jheel are patronized by the massive stick' nests— 
disused at this season— of Pallas’s Pishing Eagle (Mmaetus 
leucorypmis). Prom here the birds keep a close watch over the* 
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suiTouiidiiigs for prey, poofs, which winter on the Ghana in great 
abundance, form an irnportant food item of this eagle. 

The enormous ancient peepal trees which are dotted here and there, 
particularly in the neighbourhood of Ajan Bund, are favourite sites 
for the non-colonial nests of the Blacknecked Stork {Xencyrhynchus 
.(isiatiGus). 

It has always puzzled ornithologists as to what happens to i.hese 
multitudes of normally sedentary birds in years of bad monsoon when 
the Ghana remains dry and conditions for nesting are unfavourable. 
Bo they spread themselves out far and wide in search of alternative 
nesting grounds? or do they contrive to skip a season without re- 
production? These are questions to which satisfactory answers can 
only be found by marking the birds on a sufficiently large scale. The 
only results we have so far had from a rather limited ringing of young 
White Ibises one year was that one of the marked birds was again 
observed on the Ghana a year later. Whether it was breedhig at the 
time or not could not be ascertained. 

No sooner have the first showers of the monsoon filled tlie ditches 
.and hollows in the bed of the Ghana than the water birds begin to 
move in, evidently over considerable distances of the surrounding 
•countryside in many instances, and the scene is soon transformed 
into one of bustling activity. The birds lose no time in staking out 
their claims for nesting sites, and building operations presently become 
intense. There is much rivalry and jockeying for coveted situations, 
and a great deal of squabbling and noise prevails. Besides the 
.species named, there are Paddy Birds {ArdeoJa grayii)^ Night Herons 
{Nycticorax nycticomx)^ Grey Herons {Ardea cinerea) and Purple 
Herons {Ardea purpurea)^ settling in the tree-tops, while Purple 
Moorhens (Porphyrio poliocephalus)^ Gallinules {Qallinula chloropiis), 
Whitebreasted Waterhens (Amaurovnis plioenicurm) and Babchicks 
{Podieeps mficollis) are competing for sites on the weed-covered water 
below, and in the bushes and reedbeds along the edge. All the time 
the distant sonorous trumpeting of the S'arus Crane is on the air as 
pairs stride along sedately on the squelchy grassland or indulge in their 
spectacular prancing and leaping ‘dancing dervish’ courtship displays. 
In years of good monsoon the Sarus nests freely on the edge of the 
■Ghana or on grassy islets in the midst of shallow wafer or marshes, 
.and while one bird is sitting on the eggs its mate is invariably keeping 
.guard nearby to give warning of suspicious intruders or to chase ofi 
•a stray dog or cow venturing into unwelcome proximity of the nest. 

Twig platforms bedeck the partially submerged trees in close- 
packed disorderly tiers. To the observer it is a source of unceasing 
wonder how the birds ever manage to sort out their own nests amongst 
this w^elter of jostling and confusion. After the young have hatched 
nut and are sufficiently grown to leave the nest and to clamber belter 
skelter amongst the surrounding branches, the confusion becomes 
worse confounded. How parents then ever recognize their own 
offspring is indeed a mystery, but it is significant that feeding of the 
chicks is only done on the nest so that the wandering brood must 
always return to this centre in order to obtain the food which the 
parents bring. It would seem therefore that the important thing is 
for the birds, both adults and young, to recognize their nest rather than 
one another. 
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Pond Heron {Ardeola grayii) and (swimming) Darter (Anhinga melanogaster) 


W. T. Lake 

nest by grazingbuffalo 


Sams Cranes {Antigone antigone) being disturbed from 
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The vast quantities of food — mostly fish, frogs, snails and water 
beetles — riieeded to sustain a bird concentration of this magnitude for 
a period ranging over several months, in which voracious youngsters 
have, moreover, to be catered for, is a source of interesting but some- 
what bewildering speculation. It has been found impossible to make- 
even a reasonably accurate census of the breeding bird population 
of the Ghana as a whole, since no technique of counting of which 
I am aware seems applicable to the conditions that obtain. However,, 
a very rough and ready count I made one season on a small section 
of the lake occupied chiefly, but not exclusively, by Painted Storks. ' 

will suffice to indicate the enormous quantities of food involved, and 
point to the abounding richness of the Ghana as a source of fish : 

supply." 'v'yv 

111 this census area of roughly one square mile it w^as conservatively 
estimated that 2-3,000 pairs of Painted Storks were feeding i 

nest young of varying ages but mostly well grown, in the last week of 

October (1942).. A generous margin of error was allowed for, so that j 

it may well be that the actual number was nearer 4,000 pairs. Every - : ; 

tree standing in the water in this w^ell-wooded section, large or ■ I 

small, was crowded out with nests of Painted Storks in addition to [ 

countless others, chiefly of White Ibises and Cormorants. The din I 

of the young birds’ expectant clamour for food was incessant, and 

it became deafening on the return of the parents with food. The ^ 

normal procedure is for a parent to alight on the edge of the untidy- S 

nest or upon an adjacent branch, apparently quite heedless of the 

insistent begging of the young excitedly shaking their heads from ! 

side to side to the accompaniment of a strident scraping double note. 

After a few moments of this detached ‘meditation’, as if overwhelmed ' 

by a sudden fit of violent sea-sickness, the parent aims its bill 

perpendicularly down into the nest and disgorges anything from 4 to 

8 fishes, one after another, lavishly lubricated by a disgus.ting looking 

slime. These are quickly gobbled up from the nest floor by the hungry 

youngsters, some of the greedier and more impatient ones even thrust- ; 

ing their bills up into the parent’s gffilet and tiiggin at the food’ ' ! 

to speed it on its w^ay. ' i 

The appetite of ail young birds is phenomenally healthy, but that ■ 

of the .Painted Storks quite amazingly so. When a fully fed fledgling 
oh the nest is handled, its immediate reaction is to disgorge all the 
food it has lately guzzled. It thereafter lays itself down on the- 
bottom of the nest, arranges itself in pitiable contortions and does its ' 

best to pretend it is in the last agony of death. This obliging habit ' ' 

makes it possible for the investigator to gain “some idea of its food' : 

requirements. Erequently I found 5 or 6 fish thus cast up by the- ' 

chicks, each maybe 3 or 4 inches in length and weighing in the j 

aggregate between | and J lb. Upon this data an interesting problem ’ 

of simple arithmetic can be based. Assuming that each nest holds 
only two 37oung— actually 3 is the commoner number and 4 not un- ’ 
usual — and that they are fed no more than twice a day, it means 
that 2 to 3 lb. of fish are needed per nest per daj^. Therefore for j 3 he,. 
say, 2,000 nests in this section of the Ghana the daily requirement. i 

wwked out to 4 to 6 thousand lb. In addition to young, however, 
there were the parents — 4,000 of them — rwho presumably needed at least ^ 

the same quantity for their own sustenance. Thus this breeding: 
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colony of Baiuited Storks alone required 8-12,000 ib. of fisb, per day, 
or 3| to oj tons, and that at least for 80 or 40 days. Counting it only 
as a round 3 tons per day and that only for 90 days in order to simplify 
our arithmetic, we still arrive at the astounding total of 90 tons of 
fish needed to sustain a fraction of the total breeding population of a 
.single species on the Ghana! And this, leaving out of count the 
masses of other fish-eating birds, of wdiich the cormorants in particular 
are well known , to be every bit as voracious as they were plentiful 
and prolific. 

As a showplace for nature-minded tourists and visitors to India, 
and as a centre for scientific investigations on the biology of water 
birds, the Iveoladeo Ghana oi Bharatpur merits the highest rank. It 
is easily accessible by road and rail, being under 150 miles from 
Delhi and only about 30 from Agra. It is hoped that turning it into 
a permanent national bird sanctuary will ensure its unimpaired 
-continuance and save it from the extinction with which it is threatened 
through questionable schemes for clearing the jungle and draining oft* 
the water in order to grow more food. 

Finally, it may be stated that in my opinion properly regulated 
shooting of wildfowl on the, Ghana in winter by sportsmen of the 
right type is not likely to prove detrimental to the aims and objects 
■of this particular sanctuary, and it seems unnecessary to ban shooting 
altogether. At present the shooting rights are vested in His Highness 
the Maharaja of Bharatpur, and restricted permits are also issued by 
the Eajasthan Government to special State guests to shoot on the lake. 

Since the merging of Bharatpur State into Eajasthan, the area 
has been treated as a Eeserved Forest under the Divisional Forest 
Officer, Bharatpur, It is patrolled in the routine manner by forest 
guards whose duty is to prevent illicit felling or lopping of trees and 
killing of birds and animals:.. The right to fell and remove dead trees 
and to collect dead twigs, etc., for firewood is auctioned annually by 
the Forest Department. ’1 *, 

The strengthening of the existing organisation by the addition of a 
few extra guards, more vigilant overall supervision," and tightening up 
of current restrictions would probably meet the case as far as the 
safety of the birds and animals is concerned. The vital need, however, 
is to^ ensure that under no circumsfances shall hasty schemes of 
draining or deforestation be undertaken which are likely to alter the 
ecology of the Ghana and jeopardise the very existence of this unique 
natural feature. 


CHAEACTEEISTIC COLOUEATION OF JUVENILE 
SPECIMENS OF LABEO (MOBULIUS) ANGRA 
WITH NOTES ON GROWTHi 


K. H. AliKUOTI 'and HiRALAL CHADDHtlBl 
{Central Inland Finheries Research Siih-station, Guttaoh) 

, (With two text figures) 

I B T E 6 D U G (T I 0 B 

_ Laheo (Mom&s) an^ra (Ham.) is fairly common in the Mahanadi 
i ti-eeds along with nther ca,:ps durmg the' monsoon 
.nonths, July-August. liatehlings and young fry are occasionally caught 
along with those of major carps from the river, though it has not yet 
® to identity and isolate them during these early stages. 
1 early fingerhngs were collected at Cuttack 

nursery ponds which were stocked with a mixed 
colection of early carp fry. These specimens show some resemblance 
to corresponding stages of Rabeo calbasu rmA the local fish farmeS 
also generally identify them with the latter spedies. L. angrak kmwn 

IZTsS 

fiom its laiger congener, L. calbasu. a brief description of the iuvenile 
inThS^notr*^ distinguishing characters from L. calbasu are given 
is !?so which was obtained from a! sam 

rich ^ ^ clescribed. Seveial specimens were reared in cement 
^ nursery ponds at Cuttack for a period of about 11 months 

“LSsjr'* >• »poAd rti 


PoST-LARVAL STAGE 

an tnMfrt ^2-8 mm. long, was obtained on 6-6-1951 from 

dark shallow pool m the liaornari Bheel, Gauha.ti, Assam. A 

^ at the tip of the caudal peduncle and 

rSLrssXnl .tr*’’*’”! 

^ hns, are characteristic of this specimen. 

Inland PismjrL-K 'Se-xr.rck^sTalio^^^ of the Chief Eesearch Officer, Central 

.nauna of British India, Fishes, Vol. 1, pp. 267-268. 
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A few chromatopiiores are present over tlae nape, extending down 
to the operculum. There is no pigment on any of the fins. Maxillary 
barbels have appeared. The dorsal, anal and caudal fins are differen- 
tiated but the ventral fins are rudimentary. 


Juvenile Stages 


Stage 1 : 20’. 0 mm, long: (Fig. la) 

Body is pale yellowish in colour. S'ome scattered chromatophores 
are present over the snout, dorsal aspect of the head and the upper 
portion of the trunk, above the lateral line. A conspicuous dark band 
extends down from the nape over the operculum on either side. 
More chromatophores have appeared on the body near the base of the 
dorsal fin. Chromatophores near the base of the anal fin have 
concentrated into a slightly elongated distinct dark spot. The caudal 
spot is conspicuous and is somewhat oval-shaped though a little pointed 
anteriorly. The major portion of this spot lies below the lateral line 
along which two more dark spots have appeared, a larger one a,t the 
level of the anal fin and a smaller one at the level of commencement 
of the dorsal fin. 

All the fins are transparent and devoid of pigment. Snout is rather 
prominent, Avith thick lower lip. Maxillary barbels are pale whitish 
in colour. 


^ Text-fig. l.—Laheo {Mondius) angra (Ham.) ; Characteristic pigmentation oi 
juvenile specimens: (a) 20 mm. long and (h) 29.0 mm. long. 


Stage II : 25.5 mm, 

Geneial body colour remains pale yellowish. More chromatophores 
have appeared on the dorsal portion of the head. The pigment neat 
the base of the dorsal fin is less conspicuous than in the previous 
stage. The ventral spo.t near the base of the anal fin persists. The 
caudal spot extends anteriorly and merges with the elongated blotch a1 
the level of the anal fin. The spot at the level of the dorsal fin ha. 
elongated. 
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Btage III: 29.0 mm. (Fig. 16) 

Body appears more yellowish in colour. The caudal s2:>ot now 
extends forwards as a continuous dark band, almost extending to 
the operculum. The vertical- band at the nape and the blotch near 
the base of the anal fin persist. No chroniatophores are found on 
the bod,y below the lateral line. A number of chromatophores are 
scattered all over the dorsal half of the body and head. All the 
fins are transparent and no pigment has appeared on any of them. 
Snout is prominent, overhanging the mouth. Lower lip is thick. 

Stage IV: 43.0 mm. to 50.0 mm. long. 

General body colour is bright yellow, often tending to become 
yellowish-brown. Lateral pigment band is still conspicuous and 
extends up to the operculum. The nape band and the anal blotch also 
persist. 

Stage F: 68.5 twm. long. 

Borsal half of the body has become brownish but the ventral half 
is still bright yellowish. The blotch near the base of anal fin has 
disappeared. The nape band is rather inconspicuous. 

Stage VI : 95.0 mm. to 119 mm. long. 

The conspicuous lateral band is formed of a 2)igmentcd row of 
scales, besides the first 9-10 scales of the row immediately below it. 
The central portion of scales along the two rows immediately below 
the lateral line are golden yellow^ in colour, and this is quite prominent 
near the head region. Yellow and dark pigments extend over 2-3 
rows of scales below the lateral line adding a faint bluish iridescence. 
Hind portion of operculum is golden yellowu The dorsal, anal and 
caudal fins have the tips pink while the middle portions are dark. 

Adult specimen^ 173 mm. long. 

The dark brown lateral band persists and is still conspicuous. The 
caudal spot is confluent wfith it. The upper half of the body is dark 
brown, while the lower half is dirty yellow in colour. Scales adjoining 
the lateral pigment band are tinged reddish or golden, ’pay gives the 
colour as brownish along the back, with a black or bluish stiipe passing 
from the eyes to the » base of the caudal fin where it ends in a black 
blotch. 


Notes on Growth 

Certain structural changes take place with growth, particularly in the 
length of head, diameter of eyes, position of fins and nature of lips. 
Though only one specimen of each size has been measured the 
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<6) Juvenile sp^Jan, 20 longf™" Sa^^B nS. = 

rPi^'2ar *^^* “°* fimbriated 

I 1^. ^a). llie rostral barbels are Tery short while the maxillary pair 
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foilowiiig table gives an idea of the relative proportion of the head, 
eyes and snout in the juvenile specimens measuring up to 50 mm. in 
total length. 


No. 

Total length 

T.L. 

L.H.' 

I..S. 

Remarks. 

imm.) 

L.H. 

D.E. 

D.E. 

1," 

12-8 

4 

4 

1 


2. 

19* 0 

31 

3f 

H 


3. 

20/0 

3| 

3f 

li 


4. 

1 26-0 

i 


H 


5. 

i 40*0 

H 

3| 

Iw 


6. 

1 42*0 

ii 

31 , 

If i 


7. 

48-0 


3-f 

' If 


8. 

S0‘0 

4r^ 

4i 



9. 


Si 

3|-4| 

3i-lf 1 

1 

Adult condition 
given by iJlay. 


(T.L. = Total length ; L.H. 
eye ,* L.S. =* Length of snout.) 


Length of head ; ,D.E. =« Diameter of 


Even in the 50 mm. stage the head is relatively much larger than 
in the adult, but the eyes and snout have attained adult proportions. 

■ The dorsal fin also shows a forward migration, with growth. Up 
to the 20 mm. stage the commencement of the dorsal fin is distinct! v 
nearer to the base of the caudal fin than to the tip of snout In 
specimens 26 mm. to 29 mm. long, the origin of the dorsal is almost 
mid-way between the tip of snout and the base of caudal fin. Froni 
the 40 mm. stage onwards the origin of the dorsal fin has become 
much closer to the tip of snout than to the base of caudal fin. This 
represents the adult condition in L. 

Scales over the anterior part of the body have become distinct in 
the 20 mm. stage and about 8 scales along the lateral line “ are 
perforated. By the 29 mm. stage the scales are well formed and 
lateral line scales have all become perforated. 




COLOURATION OF LABEO (MORl'LIUS) ANOKA 


mi 


is longer. ’The Dioutli, though ventral, is almost terminal in position; 
and is crescent-shaped. In the 20 mm, stage the lips have become 
conspicuously fimbriated, and the mouth is distinctly ventral in position 
and almost semi-circular in shape (Pig 2&). Both the rostral and 
maxillary barbels have become conspicuous. The lips are continuous 
and the fimbriations distinctly papillate. The upper lip has 2 distinct 
rows each of 18-19 papillae. In the lower lip the papillae near the 
margin are well developed, large and somewhat alternately arranged, 
]3ehind these there are 2-3 incomplete rows of smaller tubercles. In 
the 46 mm. stage the lips are still quite conspicuous but the tubercles 
are not so prominent as in the 20 mm. stage (Pig. 2c). Two irregular 
rows on the upper lip and 3 rows on the lower lip are perceptible, but 
unlike the papillate structure in the earlier stage, they appear only as 
short tubercles- The rostral barbels have disappeared; while the 
maxillary barbels have become very much shorter than in the 20 mm. 
stage. The adult condition, according to Day (1889, p. 267) is 'Mouth 
rather narrow, the lips continuous and with a deep groove across the 
chin; both the lips fimbriated'. Though in the adult specimen there 
is only a single pair of short, maxillary barbels (Day, p. 267), it is 
interesting to observe that a rostral pair of barbels had a transitory 
existence in the earlier stage of its life and that the maxillary barbels 
themselves were likewise longer and more conspicuous than in the 
adult. However, in his ‘synopsis ,of Indian species' of the genus 
Labeo Day (p. 257) mentions L. angra as having 2 or 4 barbels. 

As in other pond fishes growth depends mainly on the food and the 
density of fish population in the pond. 3-4 days old fry, stocked in 
nursery ponds along with similar fry of other karps have attained a 
maximum length of 29.0 mm. within 23 days. -In another pond with 
larger population of carp fry the growth ranged from 20.0 mm. to 
25.5 mm. only within 28 days. Approximately 49 days-old specimens 
measuring 46.0 mm. to 50.0 mm. in length, were transferred from 
the pond to a cement cistern where they attained a length of 96.0 mm. 
to 119.0 mm. within the next 76 days. The specimens were later 
released in a pond and when fished out 7 months after, had reached 
a maximum length of 173 mm. (weight 56.8 gms.). Adult size has 
been attained and this represents the growth during the first 11 months 
of its life. On dissection the gonads were found immature. 


DiSTixGUisTTiNG Ctiaracteiis FKOM Z/a./>eo 

The characteristic yellowish ground colour of the body, the 
conspicuous dark lateral band and the absence of dark pigment on the 
fins, besides the non-piginented barbels are important features bv 
w ich the juvenile specimens of L. angra could easily be distinguished 
iTom L. calbasu. In the latter dark pigment is concentrated on the 
dorsal, ventral, anal and caudal fins, at their bases; while in the former 
species pigiTient appears as distinct spots on the bodv, near the 
dorsal, anal and caudal fins. The dark band at the nape is common 
ior bolii the species, though in L, calhasu, this lies in between two 
distinct yellowish bands. _ Fingerlings of L. angra have the lateral 
pigment band yery prominent, but in L. calhasu the bodv assumes 
a general dark brown colour. The barbels in L. calhasu are throu^’h- 
out conspicuous by their dark pigmentation. A’ 
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Summary 

The charactei-istic pigmeut puttenis of tlu; post-Jarral and juvoiiiic 
specimens of L. aiigra have been described. Certain structural changes 
that take place with growth, particularly the relative size of the head 
and eves, the position of dorsal tin, and iiature of lips and barbels 
have been detailed. Adult size is attained in the first year of life. 
Chnractei's by which juvenile specimens and fingerlings could be 
distinguished from L. calbasii have been indicated. 
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PLANTS FROM EAST NEPAL 

BY 

M. L. Banerji 

Botany.. Depariment, Meerut College, Meerut 
Part II 

[Cofitimted from p. 423 of Volume 51 {2)] 
PAPAVERACEAE 

Annual or perennial herbs with milky or coloured juice, rarely 
watery. Leaves radical or alternate; stipules absent. Flowers olteii 
large and nodding, terminal, solitary, cymose or paniculate. Sepals 
2-3, liypogynous, free or cohering in a cap, caducous. Petals 4 in 
2 whorls, large, crumpled, rarely more or o. Stamens indefinite in 
many series, rarely few; filaments slender, anthers basifixed, dehis- 
cence lateral. Ovary i -celled with 2 or many parietal placentas or 
these being prolonged, divided into many nearly complete cells. Style 
short or o ; stigmas radiating, as many as the placentas, free or 
adnate to and crowning the flat top of the ovary. Fruit i -celled or 
by the intrusion of the parietal placentas a many-celled capsule, 
opening by 2 or 4 longitudinal valves or by pores at the top. 

Key to the genera 

Stigmas 4-6, radiating from the top of a 
depressed style 

Stigmas 4-6, decurrent on the top of the 
style ■■ 

I. Argemone Linn. 

An erect prickly annual. Flowers bright yellow; sepals 2-3; 
petals 4-6; stamens indefinite. Ovary i celled ; style very short; 
stigma 4-7 lobed; ovules on 4-7 parietal placentas. Capsule short, 
opening at the top by valves; seeds many. 

Argemone mexicana. Linn. 

Ref.: BurkilPs Notes from a Journ. to Nepal. 

2. Meconopsis Viguier. 

Perennial herbs. Leaves entire or lobed. Flowers solitaiy or 
racemed, blue, yellow or purple. Sepals 2 ; petals 4. Ovary i -cel led ; 
style distinct; stigmatic lobes radiating ; capsule ovoid or elongated 
with short valves below the persistent style. Seeds many. 


1. Argemone. 

2. Meconopsis. 
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Key to the species 

Scapes radical, I -flowered 

Softly hairy ; leaves lanceolate, entire 
or few-toothed. Sepals hispid. 

Capsule 2 in. covered with hairs 
Prickly; leaves lanceolate, subentire. 

Sepals bristly. Capsule |-i in., 
prickly 


M. simplicijolia, 
M. horridula. 


Stems leafy. Flowers racemed or panicled 
Glaucous or sparsely hairy. Leaves 
pinnate and lobes pinnatifid. 
Flowers 2-3 in. diam. ; sepals 


bristly. Capsule i|- in,, densely 
bristly , 

Pubescent and laxly hairy. Leaves 
sinuatedobed or pinnatifid. 
Flowers a-3-l in. diam. ; sepals 
setose. Capsule i|-2 in., clothed 
with appressed hairs . ... 

Pubescent and softly hairy. Leaves 
oblong- or obovatedanceolate. 
Flowers i J-2 in. diam. ; sepals 
densely pubescent. Capsule i in., 
densely bristly 


3. M. robusta. 


4. M, nipalensis. 


M. walHchii. 


I. 


i: 1 18. ^Vallich^ 


Meconopsis simplicifolia Hf. & T. 

Ref.: Hooker’s Flora British India 
irom Nepal. 

2. Meconopsis horridula Hf. & T. 

Banerji 360, Nangpa La pass ! 

3. J\ieconopsis robusta Hf. & T 

f,«mNepa“" ' 

4. Meconopsis nipalensis DC. 

Ref.: Hooker’s Flora British India 1 • tt 8 ir.;;- 7 

w:r,.Ss, •“ "c": 

5. Meconopsis wallichii Hk.f. 

■ 

fumariaceae 

racaa.es. Sepals a, small i pe.aloid „ scarlou"’ deSs Stab 


1 18. WaUich, 


rig- Wallich, 
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4 in 2 very dissimilar pairs;; 2 outer, one or both outer spurred or 
^^ibboLis at the base; inner smallerj often cohering* at the tip. 
Stamens 6, usually in two bundles opposite tlie outer petals ; central 
anther in each bundle 2-celled, others i -celled. Ovary i-celled; style 
long or short; stigma obtuse or lobed. Ovules parietal. Fruit a 
I -seeded nut or a bivalved, many-seeded capsule. 


Key to the genera 


Fruit a many -seeded capsule 

Both the outer petals with saccate 
bases or spurred 

Only one outer petal spurred (post- 
erior.) ... 

bruit a one seeded nut ; only one outer 
petal spurred 


DactyUcapnos, 

Corydalis. 


3. Ftimaria. 


I, Dactylicapnos 


Glabrous, perennial rooting, climbing, slender herbs. Leaves 
decompound, petiole ending in a branched tendril. Flowers in leaf- 
opposed pendulous racemes or corymbs. Sepals 2, small; petals 4, 
conmvent, 2 outer oblong, concave with saccate bases or spurred/ 
2 inner clawed, tips cohering. Stamens 6, diadelphous. Ovary i- 
celied; style filiform ; stigma bilobed. Ovules on parietal placentas, 
bruit a capsule dehiscing by 2 longitudinal valves, leaving; the ^ seeds 
on a replum. ; . ' 


Key to the species 


Capsules membranous;' lanceolate • 
seeds smooth, shfiiing ... ''i. Z). scoMdens.' ' 

Capsules fleshy^ ovate-cordate; seeds ^ ^ ' 

granulate ^ 2. D. thaUctrifolm. 


I. Dactylicapnos scandens {D. Don) Hutch. 

Hangaon no number, no locality ! Baner/i 521, Hatia ta 


2. DactyUcapnos thalictrifoiia Wall. ,,m. , ,,, , 

from Nepil.^^’' British India i: 121. WallicK 


;2. CORYOALIS .DC. 


Erect or prostrate herbs, usually, perennial rooted. Leaves lobed' 
or cut. Upper leaves sometimes, opposite. Flowers in racemes 
rare y sub-umbellate, small,' white, blue; yellow or purple.' Sepals 2 
small; petals 4, erect or conniving; 2 outer dissimilar, anterior flat 
or concave; posterior gibbous or spurred at the base; 2 inner clawed 
ip free or cohering-, keeled. Stamens' 6, dihdelphous,’''bosterior 
bundle with a basal spur enclosed in the petal-spur, mid-anther of 


I 
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each bundle 2-celled, lateral i -celled. Ovary i -celled; style filiform; 
stigmas 2, minute or dilated. Ovules on 2 parietal placentas. 
Capsules ovoid, oblong-elliptic or linear. 

Key to the species 

Erect, leafy, branched, fibrous-rooted 
herbs. Capsule narrow, linear. 

Racemes long-peduncled. Posticous 
petal concave, much shorter than the 
spur ... I. C. leptocarpa. 

Roots bulbous or rootstock elongated ; 
stem simple. Radical leaves few or 
o, cauline leaves opposite, alternate or 
whorled. Racemes undivided. 

Racemes erect. Outer petals equal- 
ling or shorter than the inflated 
obtuse spur ... 2. C. riitae folia. 

Racemes terminal. Posticous petals 

longer than the short obtuse spur 3. C. funcea. 

Root fusiform. Stem or scape simple, 
rarely divided, leafless or with i or 2 
leaves; leaves chiefly radical. Racemes 
undivided. Spurs equalling or exceed- 
ing the petals. Posticous petal very 
convex, shorter than the curved spur 4. C. govaniana. 

Root fusiform. Stem branched. 

Racemes often divided. Spurs equal- 
ling or exceeding the petals. Posticous 
petal hooded, equalling or exceeding 
the conic spur ... 5. C. sibirica. 

1. Corydalis leptocarpa Hf. & T. 

Banerji 447, on way to Dingla ! 

2. Corydalis rutaefolia Sibth. 

Ref. : Hooker's Flora British India i : ? and Wallich’s Tent. 
FI. Nep. 54 (C. diaphylla.), 

3. Corydalis funcea Wall. 

Ref.: Hooker’s Flora British India i: 123. WalUcliy 
from Nepal; and Wallich’s Tent. FI. Nep. 54. 

4 - Corydalis govaniana WbII, 

Ref. : Hooker’s Flora British India i : ? and Wallich’s Tent. 
FI. Nep. 55. 


5. Corydalis sihirica Pers. 
WalUch 1433 I 
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■ 3. Fumaria Linn. 

Annual branchecl. sarmentose' herbs. ; Leaves iiiiely ■ divided. 
Flowers siiiall, white or pink, with purple tips of the petals, in terminal 
or leaf-opposed racemes. Outer anterior petal flat, posterior gibbous 
at the base. Stamens diadelphous, posterior bundle with a spur at 
the base. Ovary i-ceiled; style filiform; ovules 2 on 2 parietal 
placentas. Fruit i ndeiii scent, i -seeded ' nut. \ ■ 

Fumaria parviflom Lamk. 

JL atlich 1436A I Ref. : Burkill’s Notes from Journ. to Nepal. 
CRUCIFERAE 

^ Hex bs, rarely undei'shrubs, with watery juice, sometimes pungent. 

caves icidical and caiiline. Radical leaves in a rosette; cauline 
leaves alternate, exstipulate. Flowers racemed, rarely solitary 
terminal or axillary. Sepals 4, 2 often large and saccate at the base! 
imbricate. Petals 4, hypogynous, imbricate. Stamens 6, rarely 
lewer or many, 4 inner and longer in opposite pairs. Disk with 4 
glands opposite the sepals. Ovary 2-celled due to a repium, or i- 
eeiled, or with many superposed cells; style short or o; stigma entire 
or Oilobeci. Ovules usually many on 2 parietal placentas or rarely 
I or 2, erect. Fruit a siliqua or a silicula. 


Key to the genera 


Pods usually long, dehiscent, terete 4 
angled or compressed dorsally 

Sepals erect not saccate. Pods 
flat; seeds i-seriate. Flowers 
white or purple 

Sepals spreading not saccate. Pods 
cylindric; seeds 2-seriate. FloAvers 
usually yellow 

Glabrous herbs. Sepals short and 
erect. Seeds i -seriate. Flowers 
white 

Hoary herbs with appressed hairs. 
Sepals erect. Seeds i -seriate. 
Flowers white 

Sepals erect or spreading, laterally 
usually saccate. Stigma capitate, 
tiuncate or 2-lobed. Pods long 
Pod short, dehiscent, compressed 
laterally, triangular, many-seeded ... 


2. Cardamim, 
I . Nasturtium, 

3. Eutrema, 

4. Erysimum. 

5. Brassica. 

6. Cap sella. 


1. Nasturtium Br. 

Icrrestrial or aquatic herbs, glabrous or pubescent branched 
Leaves entire, lobed or pinnatifid. Flowers small, racemose, some- 
times bracteate. Sepals spreading, not produced into a pouch at the 
base. Petals cuneate, hardly clawed, yellow or rarely white or o 

Stamens 2, 4, or 6, Pods long or short, nearly cylindric; valves i- 
nerved. 






2 
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Nasiiirtiiim pakistre DC. 

Ref.: Hooker’s- Flora British India i: i'33*: . 

2.- Cardamine Limi. ■■ 

Annual or perennial herbs, glabrous or slightly pubescent. Leaves 
entire, lobed or pinnate. Flowers white, pale purple or violet or 
rarely yellow. Sepals not saccate; petals clawed. Pods narrow- 

linear, compressed tapering at both the ends; valves elastic, midrib 
distinct. 

Key to the species 

Leaves not deeply lobed or pinnatisect. 

Leaves sessile, amplexicaul, lanceo- 
late, toothed. Flowers large, violet i. C» uioJacea, 

Radical leaves trifoliate. Leaves petio- 
late, leaflets 3-lobed. Flowers 
pale-lilac 2, C. tr if oliolat a. 

Radical leaves, or all, pinnatisect 

Stem sub-erect or decumbent. 

Leaflets petioled, orbicular -ovate. 

Flowers ^mall, white ... 3. C, hirstita. 

Stem stout and erect. Leaflets 
ovate or lanceolate. Flowers 
large, white or deep violet ... 4. C. macro phylla, 

1. Cardamine violacea WB.ll, 

Ref. : Hooker’s Flora British India i : 137. WalUchj from 

Nepal. 

2. Cardamine trifoliolata Hf. & T. 

Banerji $26, Hongaon to Popti La Pass I 

3. Cardamine hirsuta Linn. 

Ref.: Burkill’s Notes from a Journ. to Nepal; Mukerji. 

4. Cardamine macrophylla Willd. 

Ref.: Hooker’s Flora British India i: 139. 

3. Eutrema Br. 

Biennial or perennial herbs, glabrous. ' Leaves entire or serrate, 
radical on long petioles, upper short petioled or sessile. Flowers 
white, corymbose; sepals short, erect, equal at the base. Pods 
linear or linear-oblong, terete; seeds few, irregularly 1-2 seriate. 

Eutrema primulaefolium Hi, & T. 

Scully, no number, no locality! 
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4. Erysimum Linn. 

Herbs with appressed hairs. Leaves linear or oblong- entire or 
sinuate-toothed, base not aurided. Flowers yellow rardv purple 
ebracteatev Sepals erect, equal or lateral gibbous at the base; petals 
clawed. Pods elongate, narrow, compressed tetragonally or terete' 

seeds numerous, i-seriate. , ' 

Key to the species 

Leaves oblongf, sinuate-ioothed, upper 
sessile. Pedicels equalling the 
sepals, stout, upcurved; style slender i. E. hieraciifolium. 
Leaves petioled, lanceolate, sinuate- 
toothed. Pedicels much shorter than 

the sepals; style thick ... 2. E, pachycarpum. 

1. Evysityiutn. hieTdciifoliutn. Linn. 

Nepal ®«tish India 1; 153. Wallich, from 

2. Erysimum pachycarpum Hf. & T. 

Banerji 262, Phaplu to Rhingmo ! 

5. Brassica Linn. 

• herbs; rootstock often woody. Leaves larg-e 

pinnatifid or lyrate, rarely entire. Flowers yellow in large racemes' 
Sepals erect or spreading, lateral usually saccate at the base. Pods 
elongate, terete or angular; seeds i^seriate, globose. 

Brassica trilocularis Hf. & T. 

Ref. : Hooker’s Flora British India 1 : 156. 

6. Capsella Moench. 

DinnS "^dical leaves in a rosette, entire or 

S ovat spreading, not gibbous at the base. Pods obcord- 

seeds many SriaTe^"^'^’ compressed; valves boat-shaped; 

Capsella bursa-pastoris Moench. 

Scully 98, no locality ! 

CAPPARIDACEAE 

or veTv^rTrelv'^'^nnn^^V^^ rarely trees. . Leaves alternate, 

usuaH7entSe!^,trnH ^ P^’^'^tely 3-9-foliate; leaflets 

racemed rortm 7 ® ^P'f^fent or minute or o. Flowers solitary, 
bisp7a! ,?r umbellate; regular or rarely a little irregular r 

bisexual or rarely dioecious. Sepals generally 4, free or coLate 
usually imbricate; petals 4, rarely o or very mrely 2, imbricS; 
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hjpogynous, or sometinies-./mserted' oiv. disc. ' Stamens ^ usually 6, 
sometimes, 4 or numerous, hypogynoiis' or perigy nous or inserted at 
the base of or on a long or short gynophore. Ovary usually stalked, 
i-celled; stigmas usually capitate, sessile; ovules many on 2-4 parietal 
placentas. Fruit a pod-like capsule or a berry or rarely a drupe. 

Key to the genera 

Herbs with usually digitate leaves and 
capsular fruit. Ovary long-stalked ; 
stamens 6, inserted on the gyno- 
phore; leaves 3-foliate i 

Trees or shrubs with usually simple 
leaves; fruit usually a berry. Thorny 
or unarmed 2 

I. Gynandropsis DC. 

Annual leafy herbs. Leaves long petioled, digitately ' 3-7-foliate. 
Flowers bracteate, white or purple in racemes. Petals 4, spreading, 
long clawed. Stamens about 6, inserted upon a long gynophore, 
spreading. Ovary stalked, i-celled; ovules many on 2 parietal 
placentas. Capsule oblong or linear. 

Gynandropsis pentaphylla DC. 

WalMch 68681 

2. Capparis Linn. 

Trees or shrubs, erect or straggling or climbing, unarmed or with 
stipular thorns^ Leaves simple or o. Flowers white or coloured, 
often showy. Sepals 4, free in 2 whorls, all imbricate or outer 
valvate. Petals 4, imbricate, 2 rarely united into a short spur at 
the base. Stamens long, numerous, inserted on the torus at the 
base of the gynophore. Ovary stalked, 1-4-cel.ied; ovules many 
on 2-6 parietal placentas. Fruit fleshy rarely dehiscing by valves. 

Key to the species 

A large woody climber, thorns o; leaves 

large. Flowers small ... i. C. multiflora. 

An erect shrub, thorns straight or 
slightly curved. Flowers large, white; 
anthers blue ... 2. C. olacifolia, 

1. Capparis multiflora Hf. & T* 

Ref. : Hooker^s Flora British India i : 178. Hooker ^ from 
E. Nepal? 

2. Capparis olacifolia Hf, & T. 

Banerji 104, Tinpipli to Nepalthoke ! 


. Gynandropsis. 
. Capparis. 
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VIOLACEAE 

Herbs, (shrubs or trees). Leaves alternate or very rarely opposite, 
entire, crenate, serrate or pinnatisect, stipulate. Flowers regular or 
irregular ; sepals 5, equal or unequal, imbricate or contorted in bud. 
Stamens 5s Lee or monadelphous ; anthers erect, connectives produced 
beyond the cells. Ovary sessile, i-celled; style simple; stigma 
tet minal or lateral, capitate, truncate or capsular entire or lobed. 
Ovu es many on 3 parietal placentas. Fruit a 3-valved capsule, 
rarely a berry. 

VhoL.v Linn. 

Herbs rarely woody below. Flowers 1-2 on long axillary pedun- 
cles, often dimorphic, sometimes large-petalled but ripening few seeds, 
sometimes small-petalled ripening many seeds. Sepals produced at 
the base; petals erect or spreading, lower largest spurred at the base. 
Anthers connate, connectives of the lower 2 often produced into spur 
Within the corolla spur. Style clavate or truncate, tip straight or 


Key to the species 


Stigma oblique, 2-lobed, not beaked; 
lobes short and spreading. Leaves 
reni.form ; flowers yellow ... i. p". hlflora. 

Stigma terminal, truncate, dilated, de- 
pressed, orbicular or lobed 
Stipules free 


Steniless but with stolons. Leaves 
elliptic ovate obtuse, crenate... 
Stem^ and stolon short. Leaves 
orbicular-reniform, broadly cre- 
nate ; stipules toothed or lacer- 

Stem and stolon long. Leaves 
ovate^cordate or deltoid-cordate; 
stipules fimbriate. Stigma in- 
distinctly 3-Iobed 

Stipules adnate. Plants stemless. 
Leaves triangular-lanceolate, not 
deeply cordate ; petioles winged. 
Stigma distinctly 3-.lobed 
Stigma oblique or lateral, often minute 
and perforated. Long leafy stem 
and stolons. Stipules free. Sepals 
linear, gradually attenuated from a 
lanceolate base. 


3. F. diffusa. 


4. F. hookerii. 


5. F. dista 7 is. 


2. V. patrinii. 


6. F . serpens. 




I. 


Viola hiflora Linn. 

Banerji 437, beyond Paktaru ! 
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2. Viola patrinii DC. 

Wallich 144s I 

3. Viola diffusa Ging. 

Ref. : Hooker’s Flora British India i : 183. (Nepal). 

4. Viola hookerii T. Thems. 

Banerji 387, Puyia to Jubing ! 

5. Viola distans Wail. 

Maries y no number, no locality I 

6. Viola serpens Wall. 

Scully no locality! Banerji 388, Puiya to Jubing! 

var, canescens Wall. Often stemless, hoary or pubescent. 

Banerji, no number, Chandragiri range ! 

FLACOURTIACEAE 

Trees or shrubs. Leaves simple, alternate, usually distichous. 
Stipules usually small and caducous. Flowers small, axillary, or in 
lateral or terminal cymes or racemes with small bracts, regular, 
bi“Sexual, monecious or dioecious. Sepals 4-several, free, sometimes 
not distinguishable from the petals, imbricate or open in bud. Petals 
present or . o, sometimes not arranged regularly in relation to the 
sepals ; with or without an opposite scale inside the base, imbricate. 
Stamens indefinite, rarely few, hypogynous, free; anthers 2-celIed, 
often short, opening lengthwise. Ovary i -celled, with usually 3-5 
parietal placentas, which sometimes meet in the axis making the ovary 
many celled. Styles and stigmas as many as the placentas. Fruit 
indehiscent, mostly a berry or drupe, very rarely a capsule. 


Key to the genera 

Petals 4-6 ... 1. Scolopia. 

Petals absent 

Ovary incompletely 2-6 celled; 

styles as many ... 2. Flacourtia, 

Ovary I celled; style usually con- 
nate 3- Xylosma. 

I. Scolopia Schreber 

Trees, spinous, spines often compound. Leaves alternate, entire, 
stipules minute or o. Flowers small, racemed, axillary, 2-sexual. 
Sepals and petals 4-6 each, imbricate in bud. Stamens many, anthers 
ovoid, connectives produced above. Ovary i-celled; style erect; 
stigma entire or lobed ; ovules few on 3-4 parietal placentas. Fruit 
a berry, 2'-4-seeded. 

Scolopia crenata Gloss. 

Banerji 123, Nepalthoke to Mulkote ! 
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2. Flacourtia Commers. 

Trees or shrubs, usually thorny. Leav<=>« 

FWers s„all, asuall, dioecLa. Sepals sS i2Se"pSa'o 

Flacourtia rarnontchi L’Herit. 

Ref.: Burkill’s Notes from a Journ. to Nepal. 

3* Xylosma Foster 

the base. (Scarcely separable from FlacotSL.) 


Key to the species 

Male flowers in racemes. Leaves 
4-9 m. 

Male flowers in panicles. Leaves 
3-6 m. 


1 . X, loi igifo Hum . 

2. X. contf over sum. 


3. Xylosnia longifolmm Closs. 

Burktll 2ggi Sangu to Trisuli. 

2- Xylosma controversum Closs. 

Nepal. Flora British India i: 199. WaUick, from 


PITTOSPORACEAE 

fascicled,’ very °areIy™opposhe™or ^ “"dershrubs. Leaves alternate 
toothed. Flowers hermSrodite ""tire or very rarely 

inflorescences. SepJr r w ’ ^^tious terminal or axillary 
hypogynous, treec^ coL^ .X- i-bricate. Petals 5 ! 

free anthers versatile. Ovary i-cellS with T- \ Stamens 5, 
as many celled by the oroiection i parietal placentas, or 

-ina., .W, pUTCp™ 

PiTTospoRUM Banks. 

, >"«o™sc.„ce usually 

below. Petals erect, recurvedT thi L 5. free or connate 

Stamens erect, 5; anthers biirctini • oonnivent or connate. 

stalked, incompletely a-JcSef fvi^r?®- ^I’^rtly 

Fruit a capsule ^^ ceuecl, ovules 2 or more on each placenta. 

P'tiosporum nepalense (DC.) Rhd. & WUs. 

Wallich 8 i 2 ^l JBaneril 2y Pashupatinath temple area 1 
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.POLYGALA.CEAE 

Annua! or perennial herbs, erect or cllmbingv shrubs^ (orvlarge 
trees). Leaves usually simple, exstipulate, entire or occasionally 
reduced to scales. Flowers liermaplirodite, irregular, bracteate, 
axillary, spicate or racemed. Sepals 5 > L*ee, imbricate, 2 inner 
(wings) often petaloid and larger. Petals 5 or 3, the anterior (Keel) 
usually different and carinate. Stamens 4-5 or usually 8, hypogynous, 
monadelphous, rarely distinct. Ovary free, i~3-celled; style simple, 
generally curved, filiform or variously dialated ; stigma capitate. 
Ovules I or more in each loculus. Fruit generally a 2-celled, 2-seeded 
ioculicidal capsule. 

Key to the genera 

Annual herbs. Flowers minute in 
long terminal spikes; sepals nearly ^ 

equal; stamens 4-5 ... i. Salomoma, 

Herbs or shrubs. Flowers fairly 
large; 2 sepals larger (wing sepals); 
stamens 8 2. Polygala. 

1. Salomonia Lour. 

Small branched or unbranched annuals. Flowers minute in dense 
terminal spikes. Sepals nearly equal. Petals 3, united at the base 
with the staminal tube, the inferior one keel-shaped, hooded, not 
crested. Stamens 475; filaments united into a sheath below. Ovary 
2-celled, I ovule in each loculus. Fruit a Ioculicidal capsule, 
laterally compressed, 2-celIed. 

Key to the species 

Lateral petals much shorter than the 

keel; sepals lanceolate ... i. S, ohJongifolia. 

Lateral petals broad and nearly as 

long as the keel; sepals ovate ... 2. S. edejitula. 

1. Salomonia ohlongifolia DC. 

Ref. : Hooker’s Flora British India i : 207. 

2. Salomonia edenfitla DC. 

Ref. : Hooker’s Flora British India i ; 207. WaJlich, from 

Nepal. 

2. Polygala Linn. 

Herbs, rarely shrubs. Leaves alternate. Sepals usually persistent, 
2 Inner larger and sometimes petaloid. Petals 3, lower boat-shaped 
and usually crested at the tip. Stamens 8, monadelphous. Ovary 
2-celled; i ovule in each cell. Fruit a 2-celled Ioculicidal capsule. 
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Key to the species 

Shrubs. Keel crested; flowers yellow in 
drooping terminal racemes; strophiole 
large " i- -P* arillata, 

Flerbs. Keel not crested ; flowers yellow 
in erect terminal racemes ; strophiole 
with 2 minute appendages ... 2. P. triphylla. 

Herbs. Keel crested 
Bracts persistent 

Undershrubs- Racemes axillary, 
usually shorter than the leaves; 

strophiole with 2 appendages ... 3. P. crotalarioides. 

Herbs. Strophiole without appendage 
Racemes dense flowered ; bracts 2 
as long as the buds; flowers 
blue; wings narrow ... 4. P. leptalea. 

Racemes lax flowered; bracts 
small; flowers rose-coloured; 

wings broad ... 5. P. persicariaefolia. 

Bracts caducous. Flowers blue in 
extra-axillary racemes. Capsules 
broadly winged; strophiole with 3 
appendages ... 6. P. sihirica. 

1. Poly gala anllata Buch.-Ham. 

Wallich (?) I Scully ,144, no locality I Burkill 29943, 
Thansing to Sangli khola. 

2. Poly gala triphylla Buch.-Ham. var. glaucescens Wall. 

Leaves 1-2 in., elliptic; flowers yellow. 

Wallich 4183 ! 

3. Poly gala crofalarioides Buch.-Ham. 

Wallich 4176! Scully 2y and 46, both with no locality! 

4. Poly gala leptalea DC. 

Ref. : Hooker’s Flora British India i : 202, Nepal ; BiirkiU 
29526, Kuro nadi near Hettaunda. 

5. Poly gala persicariae folia DC. 

WaUich 4x85 ! 

6 . Polygala sibmca 'Linn. 

Wallich 4186 ! Banerp, no number, no locality ! 

CARYOPHYLLACEAE 

Herbs, sometimes a little woody at the base, branches jointed, 
and thickened at the joints. Leaves opposite, usually quite entire; 
stipules scarious, setaceous or even o. Flowers rarely unisexual. 
Sepals 4-5, free, imbricate in the bud or united into a toothed calyx. 
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■ POLYGALAGEAE 

. Annual or perennial herbs/ erect or climbing shrubs, (or^ large 
trees). Leaves usually simple, exstipulate, entire or occasionalh 
reduced to scales. Flowers hermaphrodite, irregular, hracteate, 
axillary, spicate or racemed. Sepals 5? free, imbricate, 2 iniiei 
(wing's) often petaloid and larger. Petals 5 3» the nmeiior (Keel) 

usually different and carinate. Stamens 4-5 or usually 8, hypogy nous, 
moiiadelphous, rarely distinct. Ovary free, 1-3-celled; style simple, 
generally ’curved, filiform or variously dialated; stigma capit<tte. 
Ovules 1 or more in each loculus. Fruit generally a 2-celled, 2-seeded 
loculicidai capsule. 

Key to the genera 

Annual herbs. Flowers minute in 
long terminal spikes ; sepals nearly 
equal; stamens 4-5 ... x. Salomoma. 

Herbs or shrubs. Flowers fairly 
large; 2 sepals larger (wing sepals); 
stamens 8 ••• 2. Poly gala. 


I. Salomonia Lour. 

Small branched or unbranched annuals. Flowers minute in dense 
terminal spikes. Sepals nearly equal. Petals 3, united at the base 
with the staminal tube, the inferior one keel-shaped, hooded, not 
crested Stamens 4-5 ; filaments united into a sheath below. Ovary 
2-cdled, I ovule m each loculus. Fruit a loculicidai capsule, 

laterally compressed, 2-celled. 


Key to the species 

Lateral petals much shorter than the 
keel; sepals lanceolate ••• 

Lateral petals broad and nearly as 
long as the keel; sepals ovate 2, 


S, ohion gif alia. 
S, edentula. 


Nepal. 


Scilomonia ohlongif^^^^^^ 

Ref. : Flooker’s Flora British India i : 207. 

Salomoma edentiila DC. 

Ref. : Hooker’s Flora British India i: 207. 


IVallich , from 


2. POLYGALA Linn. 


Herbs, rarely shrubs. Leaves alternate. Sepals usually persistent, 
2 inner larger and sometimes petaloid. Petals 3, lower boal-sliap^rd 
and usually crested at the tip. Stamens 8, monadelffiious. Ovary 
2-celled; i ovule in each cell. Fruit a 2-cellcd loculicidai capsule. 
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Key to the species 

Shrubs. Keel crested; flowers yellow in 
drooping terminai racemes; strophiole 
large i, P- arillata. 

Herbs. Keel not crested ; flowers yellow 
in erect terminal racemes; strophiole 
with 2 minute appendages *** 2. F. triphylki. 


Herbs. Keel crested 
Bracts persistent 

Undershrubs* Racemes axillary, 
usually shorter than the leaves; 
strophiole with 2 appendages 

Herbs. Strophiole without appendage 
Racemes dense flowered; bracts 2 
as long as the buds; flowers 
blue; wings narrow 
Racemes lax flowered ; bracts 
small ; flowers rose-coloured ; 
wings broad 

Bracts caducous. Flowers blue in 
extra-axillary racemes. Capsules 
broadly winged ; strophiole with 3 
appendages 


3. P- crotalcvrioides , 


4. F, leptalea. 


5 . P . pe rs icci ri a e fo li a . 


6. P. sibirica. 


1. Poly gala arUlata Buch.-Hani. 

Wallich (?) ! Sctdly 144, no locality! BnrkiU 29943, 
Thansing to Sangli khola. 

2. Polygala friphylla Buch.-FIam. var. gfaucescens Wall. 
Leaves 1-2 in., elliptic; flowers yellow. 

WalUch 4182 ! 

3. Poly gala crotalarioides Buch.-Ham. 

Wallich 4176! Scully 27 and 46, both with no locality! 

4. Poly gala leptalea DC. 

Ref.: Hooker’s Flora British India i: 202, ’Nepal; Btirkill 
29526, Kuro nadi near Hettaunda. 

5. Poly gala persicariaefoUa DC. 

Wallich 4185! 

6. Poly gala sibirica Linn. 

Wallich 4186! Banerjiy no number, no locality ! 


CARYOPHYLLACEAE 

Herbs, sometimes a little woody at the base, branches jointed, 
and thickened at the joints. Leaves opposite, usually quite entire ; 
stipules scarious, setaceous or even o. Flowers rarely unisexual. 
Sepals 4"5,, free, Imbricate in the bud or united into a toothed calyx. 
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Petals 4-5, entire, toothed or bifid, sessile or clawed or sometimes o. 
Stamens 8-io, rarely fewer, inserted with the petals and sometimes 
slightly adherent to them. Disc annular or glandular or elongated 
into a gynophore. Ovary free, i -celled or imperfectly 3-5-celled, 
style 2-5, free or connate; ovules 2 or many on a free central or on 
a basal placenta. Fruit a dry capsule, dehiscing by teeth or valves 
or irregularly, rarely indehiscent. 

Key to the genera 


Calyx gamosepalous. Styles 5, free; 

Capsule I -celled. ' Stipules o ... i. Lychnis. 


Calyx of free sepals 

Stipules o ; style free 

Petals notched or entire. Capsule 
cylindric or conic. Styles 3-5 
Petals 2-fid. Capsule globose, 
ovoid or oblong. vStyles 3-5 
Petals entire. Capsule de- 
pressed. Styles 2 
Petals entire or lacerate. Capsule 
globose, ovoid or oblong. 
Styles 2-3 ••• 

Petals entire, minute or o. 
Capsule 4-5-valved. Styles 4-5 
Stipules scarious. Styles 2-3, united. 
Sepals not keeled. Petals 2-6 fid 
Sepals keeled. Petals entire ... 


2. Cerastmni. 

3. Stellaria. 

4. Brachysteninia . 

5. Arenaria. 

6. Sagina, 

7. Dry maria. 

8. Polycarpon. 


1 . Lychnis Linn. 

Annual or perennial herbs. Flowers solitary or cymose. Calyx 
more or less inflated, ovoid campanulate, clavate or tubular, s-toothed 
or cleft. Petals 5, claws narrow, limb entire or bifid. Stamens lo; 
disc usually produced into a long gynophore. Ovary i -celled; styles 
usually 5- 


Key to the species 

Stem elongate; leaves linear-lanceolate; 

flowers very few on elongate racemes i. L. muliicatms 
Stem diffusely dichotomous; leaves 
elliptic or ovate-lanceolate; panicle 
lax, many -flowered ... 2. L. indica. 


1. Lychnis multicaulis W&\\. 

Ref. : Hooker’s Flora British India i : 224. Wallich , from 

Nepal. 

2. Lychnis indica Benth, var. indica petals with a short bifid 
blade, lobes entire or 2-toothed ; styles 2. 

Wallich 624 ! 
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2 , Cerastium Linn. 

‘ Pubescent herbs. Leaves usually small. Flowers in terminal 
dichotomous cymes, white. Sepals 5, rarely 4. Petals as many, 
notched or bifid, rarely entire, sometimes o. Stamens 10, rarely 
few. Ovary I -celled; styles usually 3-5 ; ovules many. Capsule 
cylindric, often curved near the top, dehiscing* by teeth. 


Key to the species 

Leaves small, ovate, obtuse ; sepals 
acute ... I, C. glomemtum. 

Leaves usually lanceolate or obovatet* 
lanceolate, acute; sepals lanceolate... 2. C. triviale. 


1. Cerastium glomemium Thuill, 

Ref.; Burkill’s Notes from a Journ. to Nepal; Wigram 146, 
no locslity I Banerji 50, Bhadgaon to Dhulikhel. 

2. Cerastium triviale Link. 

Ref, : Burkin’s Notes from a Journ. to Nepal. 

3. Stellaria Linn. 

Herbs of various habits. Leaves various. Flowers in dichoto- 
mous cymes Or rarely solitary and terminal, white. Petals 5 or 
rarely 4, 2-fid or 2-partite or o. Stamens 10, rarely 8. Disc annular 
or glandular. Ovary i- or rarely 3-celled; styles 3, rarely 2-5; ovules 
many. Capsule short, splitting to below the middle into entire or 
bifid valves. 

Key to the species 

Ovary 3-ceiled. Stem with a line of 

hairs, nodes often hairy; leaves 

sessile, oblong or linear-oblong. 

Sepals equal to or half of the petals i. S, crispata. 

Ovary ii-celled. Stem with a line of 

hairs; leaves obovate or elUptiic- 
lanceolate. Sepals 4-5, much shorter 
than the broad petals' ... 2. S. hulhosa. 

Ovary 1 -celled. Sepals more or less 

connate at the base. Filaments not 
suddenly dilated at the base 
Stem cylindric, with stellate tomen- 
tum. Sepals tomentose exceeding* 
the 2-partite petals ... 3. S. saxatUis. 

vStem 4-angled, glabrous or with 
few hairs at the base of the 
leaves. Petals minute or o ... 4* ulightosa. 

Ovary i -celled. Sepals connate at the 
broad base. Filaments dilated at 
the base ■ s! ■ .C- - r? /in t. 


2. S. hulhosa. 


S. saxatilis* 


4. S. uliginosa,,. 


V S. dec u mb e ns. 
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flif 1^1 

III I j 

§1 i'i' 


I. Stellaria crispata WHll. 

Ref.: Hooker’s Fiora British India i : 229. 

.2, Stellaria Imlbosa Wall. 

Banerji 320, Puyia to Ghate ! 

2T Stellaria saxatilis Wst\\, 

Ref.: Hooker’s Flora British India 1 : 232. IVaUich.^ from 
Nepal; BwrM/ 29674, Markhu. 

4. Stellaria iiliginosa Linn. 

Kmg's Collector^ no number, *no locality (in Herb, ( -alcut.)! 
As far as I can find, King did not send any collector to Nepal. li 
he did send one, then it must have been along the Ncpal-Sikkini 
boundary. 

5. Stellaria decumhens Edgw. var. pulvinala Flk.f. forming dense 
globose or cushion-like masses; leaves densely imbricate, ovate- 
subulate. Flowers solitary ; sepals 4-5, coriaceous. 

Mukerfi^ 

4. Brachystemma Don. 

A diffuse, sub-scandent branching herb. Leaves lanceolate. 
Flowers in axillary or terminal panicles. Sepals 5, sub-scarious. 
Petals 5, minute, narrow and entire. Stamens 10, 5 without anthers. 
Ovary 1 -celled; styles 2; ovules 4. Fruit a capsule, depressed, globose 
and 4-valved. 

Brachystemma calycinum Don. 

Wallich (in Herb. Calcut. with no number, but bearing 
Wallich’s handwriting)! Burkill 28161, Supari-Tar, 2816S, Nirnbua 
Tar; Banerji 308, Rhingmo to Jubing ! 

5. Arenarta Linn. 

Annual or perennial herbs, often tufted. Leaves broad or narrow. 
Flowers white or pink, solitary or in dichotomous cymes. Sepals 5. 
Petals 5, entire, lacerate or retuse, never bi -fid or -partite, rarely o. 
Stamens 10, rarely 5. Ovary i-celled; styles 3-4, rarely 2; ovules 
many. Fruit a capsule, short rarely exceeding the sepals. 






Key to the species 

Flowers always solitary, sessile or very 
shortly pedicelled 

Plants forming compact hemispheri- 
cal tufts. Leaves spreading. 
Petals retuse ... 

Plants forming large compact tuft. 
Leaves recurved. Petals linear- 
lanceolate, acute 


I. A. glohifera. 


2. A. densissima. 


I_ 
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Cymes few- or many-iiowerecl,, rarely i- - 
flowered. Plants branching from the 
roots. Sepals exceeding the petals 3, A: serpylUfoUa. 


1. Amnaria giohifera Wall. 

Ref.: Hooker’s Flora British India i: 238. WalUck, from 

Nepal. Scully 219, no locality I 

2. Arenaria densissima Wall, 

Ref.: Hooker’s Flora British India i: 239. IVallicJh from 

Nepal. Banerji 361, Nangpa La! 

3. Arenaria serpyllifolia Linn, 

Burkill 29684, Chitlong. 

6. Sa'gina Linn. 

Small hei'bs. Leaves linear-subulate, connate at the base, exsti- 
pulate. Flowers small, globose, solitary, axillary or terminal. 
Sepals 4-5, Petals 4-5, entire or o. Stamens 4-10. Ovary i-celled; 
styles 4-5; ovules many. Fruit a capsule, 4-5 valved. 

Sagina procmnhens Linn. 

Banerji 250, Patale to Phaplu ! 

7. Drymaria Willd. 

Diffuse glabrous herbs. Leaves rounded ; stipules of several 
bristles^ Flowers in axillary and terminal cymes. Sepals 5 ; petals 5, 
bi- to 6-fid. Stamens 3-5. Ovary i-celled; style 3-fid; ovules 3 or 
many. Fruit a 3-valved capsule. 

Drymaria cor data Willd. 

Wallich 647! Burkill 29548, Hettaunda. 

8. PoLYCARPox Linn- 

Diffuse or erect and dichotomously branched herbs. Leaves 
opposite, or from the presence of axillary fascicles appearing whorled; 
stipules scarious. Flowers crowded with many scarious bracts. 
Sepals 5, keeled. Petals 5, small, hyaline, entire or notched. 
Stamens 3-5. Ovary i-celled; style short, 3-fid. Fruit a 3-valvecl 
capsule. 


Polycarpon loeflinmae Benth. & Hooki. 
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TAMARICACEAE 

Mostly bushes or small trees. Leaves minute, scale-like, rarely 
sheathing, sometimes fleshy; stipules o. Flowers usually spicate or 
in crowded racemes, small, regular. Sepals and petals 5 each, rarely 
4, sometimes a little connate below. Stamens 5-10 or many, free 
or connate below. Ovary free, i -celled or imperfectly 2-5-celled; 
styles 2-s, free or connate; ovules 2-many on basal placentas. Fruit 
a 3-valved capsule. 

Myricaria Desv. 

Fastigate shrubs. Leaves small, narrow, sessile, often crowded. 
Inflorescence of lateral or terminal spike-like racemes. Flowers rose- 
pink. Stamens 10, alternately long and short, monadelphous. Ovary 
tapering with 3 sessile stigmas; placentas basal; ovules many. 

Myricaria germanica Desv. 

Mukerji; Banerji 373, Namchebazar to Dingbochee ! 


(To be continued) 




WILD LIFE PRESERVATION IN INDIA' 

. BY' ■■ 

Lieut.-Col. R, W. Burton, I, a, (Retd.) 

During* the past sixty -five years there have appeared in our journal 
no less than eighty references of one kind and another on the subject 
of protection of wild birds and animals, the abolition of the plumage 
trade, the conservation of game birds and animals, the preservation 
of game and wild life. There have been the Society’s proceedings, 
reports by the honorary secretaries, editorials and contributed articles. 
Generally, through the pages of the Journal the Society has greatly 
contributed to bring about such legislation as has been enacted during 
this long period. 

Prominent among the protagonists for the protection and con- 
servation of wild life have been the late Theodore Hubback whose 
forceful and beautifully illustrated articles have done, and are still 
doing, so much for the cause we all have at heart; Mr. S. H. Prater, 
the Society’s curator, who twenty years ago designed and conducted 
the notable series, ‘The Wild Animals of the Indian Empire and the 
problem of their Preservation’; the Conservators of Forests and 
other experts who contributed to that series; Sir Reginald Spence 
who, during his term of office as honorary secretary and editor did 
so much for wild life (and fisheries); Mr. Salim Aii who has done 
so much particularly in the matter of nature study; and Lieut.-Col. 
R. W. Burton who wrote the pamphlet of 1948 and the supplement 
to it which were widely distributed by the Society as related in the 
Honorary Secretary’s Report in VoL 47, p. 792 (1949), and who con- 
tributed from time to time other papers on the subject. 

1952 AND A Central Board for Wild Life 

After an interval of years there arrived in 1952 a i*evival of activity 
on the part of the Government of India, and the Ministry of Food 
and Agriculture Resolution of April 4th 1952 constituted and appointed 
a Central Board for Wild Life (now ‘Indian Board for Wild Life’) 
with its functions defined and terms of business arranged. 

The first meeting of the Board assembled at Mysore from the 
November 25th to the ist of December 1952 under the chairmanship 
of His Highness the Maharaja of Mysore, who observed in his 
Inaugural Address how fortunate it is that we have as Vice-Chairmen 
K. S. Dharmakumarsinhji of Bhavnagar and Shri M. D. Chatur- 
vedi, the Inspector-General of Forests, and remarked upon the 
strength and inspiration afforded by the distinguished body of natura- 
lists, conservationists and experienced officers of the various Forest 
Depaitments of the different States of India who are now serving 


members of the Bomb.'iy 

Natural History Society on April 15, 1953. 
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on the Board. The inciusion of a number of officials and non-officials 
raised the twelve members appointed by the orig-inal Resolution to 
close upon forty at this first session. It is understood that the 2^ 
recommendations of the Board have been accepted by the Government 
with the single exception that the matter of the declaration of the 
Indian Board for Wild Life as an institution of national importance 
is held over just now for reasons of legislative convenience. 

The Conference at Mysore 

The proof of a conference being in its sequel, it is a good augury 
that some press notices from New’ Delhi indicate activity in several 
respects: for instance, formation of zoological parks near cities and 
large towns; and the calling for statistics from the States govern- 
ments regarding their holdings of wild birds and wild animals in 
their respective areas. The recommendation that the Indian Lion 
needs another locality besides the Gir Forest is also receiving atten- 
tion in a practical way. 

One of the first results from the constitution of the Board of 
Control is the compilation at the instance of His Highness of Mysore, 
and with his financial assistance also, of a volume, ‘The Preservation 
of Wild Life in India-— A Compilation^ {i-xiii+176 pages and same 
size as our journal). The genesis of the book is contained in the 
first paragraph on p. 863 of the Journal for August 1952, and the 
500 copies which have been printed are being now (April 8th) distri- 
buted to persons and institutions in India and abroad, perhaps also 
to the Press, in accordance with a list prepared by the Secretary of 
the Indian Board for Wild Life. It is possible that, should there 
be sufficient demand by others for priced copies, a second printing 
would be made. This would require the sanction of His Highness 
of Mysore. The price would probably be Rs. 4-8-0 ex postage and 
intimation of requirements would be received by the Secretary of the 
Board, who is also Under-Secretary to the Government of India in 
the Food and Agricultural Ministry, New Delhi. 

The Foreword by Mr. Girja Shankar Bajpai, Governor of Bombay 
and President of the Bombay Natural History Society, observes that 
the book brings together in convenient compass the relevant literature 
on the subject. 

‘The Preservation of Wild Life in India — A Compilation’ 

The introduction by the compiler, Lt.-CoL R. W. Burlon, slates 
the purpose of the book is to assist the cause of wild life through 
endeavour to place in readily accessible form before all the com- 
mittees that will be formed in the States and Unions the priiKu'pal 
contents of the various important articles which have been from time 
to time coninhuitd to the Jotimal of the Bombay Natural Hislory 
Society, There are also impoiTant editorials and other papers which 
greatly aid right knowledge and understanding of the many and 
varied aspects of this complex question. All these are dealt with in 
the Summarized Index of the compilation which consists of 102 para- 
graphs having references and cross references to the reprints contained 
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vithiii It. lAppendix A of the compilation gives a summarv of the 
speeches delivered at the Mysore meeting, and Appendix ‘B’ prints 
the Resolutions Adopted by the Board at its First Session. The 
eighty references previously mentioned are listed at pages 116-110 of 
me compilation. Among the List of Contents is reference to ‘The 
Book of Indian Animals’ by S. H. Prater (Rs. r6 to noii'-members) 
a copy of which should be with all who have interest in the wiki 
animals of India, and is essential to the secretaries of all wild life 
boards and committees. 

While all the paragraphs of the Summarized Index arc more or 
ess important as concerned with the past and present situation of 
many of the wild birds and wild animals and the general question of 
t iCir preservation, there are some which call for particular mention. 


Some present day Problems 


All of us know that afforestation is one of the most pressing 
needs of this sub-continent at the present time. In his address to 
Science Congress at Allahabad in 1949 Mr. M. S 
Randhawa observed that nature conservation and conservation of soil’ 
forests, grass-land and water are intimately connected, and just as 
fundamental to agriculture, horticulture, forestry, game preservation, 
fisheiies etc., as it is to the management of National Parks. Readers 
of the Journal will have in mind Mr. Randhawa’s illuminating article 
on the pi ogressive desiccation of northern India and the effect this 
has had, and is still having, on wild life in those parts; and will 
With his urge that re-afforestatiori is the sovereign 
icmedy to check soil erosion, and ‘Plant More Trees’ should be our 
slogan lor the next many decades. 

disaftbresta- 

rTh 1 - ^ ®“b-leader in The Mail, Madras, of October 

16th I9pa clearly demonstrates how those same forces of destruc- 
tion which brought about the desiccation of northern India and the 

- /u being practised by the government 

and the people of several named taluks in the Madras State • and 

country also. In this connection it can be fittingly quoted, ‘Many 

proceeds to destruction though his 
mam object is his own survival.’ Of the 19,000 square mLs of 
ore^s in the Madras State there are 16,000 open to grazing. 

‘17 ^ ur u* " * f^unbar Brander has advocated as a remedial measure 
ed.SS P'-otection of %vild life, and rousing 
S s?ch influential men’ as membert 

is a well 1™ ; ""'^Wished Nilgiri Game Association 

s a well-known example of what can be effected through good and 

the S inTT‘""p associltiS s of 

nub S Oids^a GnM Sportsmen’s 

taken as a ,14 “14 

3 ' 
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Conservation, Control, Forest Staff, , Game Fund, Real Interest 

Regarding- conservation and control it is well expressed by the 
editorial of the May 1952 Bulletin of the LU.P.N, that, ‘More and 
more game will only be able to survive in so far as Man himself is 
both able and willing to set a limit to killing.' That is one of the 
important functions of the Boards and Committees — to set a limit to 
killing. Theodore Hubback declared, ‘I think we may claim that 
the chief object of the conservation of wild life must be to prevent 
the disappearance of species k Phythian-Adams correctly states, 
‘Wild life is a very real national asset and no one can object to all 
reasonable steps being taken for its preservation.’ One of the main 
difficulties in preservation and protection of wild life is that of en- 
forcement. One principal remedy is increase of forest staff, and this- 
would be possible were a Game Fund established in all States and 
Unions, and at the Centre also. The case for the Game Fund is 
plainly and logically stated in paragraph 31 of the Summarized Index. 

Real interest denotes considerably more than casual interest, and 
has been frequently urged as an essential to the preservation of wild 
life. It is bound up with public opinion and with nature study. 
‘In power politics a well informed public opinion is the world’s 
greatest security. So also in regard to wild life, real and correctly 
informed interest on the part of the public is its greatest protection.' 
There is urgent need in India for creating and stimulating a real* 
interest in the wild life of the country which also means the pro- 
tection of the forests — and not only by the governments. Besides 
the governments the editors and journalists too have a duty in this 
matter. An essential to enable Boards of Control and Commlltees 
give effect to function 3 (iii) — To promote public interest in wild life 
and the need for its preservation in harmony with natural and human 
environment’ — is the widest publicity throug'h government channels 
and the newspapers; and an imperative help is the whole-hearted 
aid by editors and journalists both in the papers and periodicals in 
English and in the regional languages also. No less a person than 
the Vice-President of the Republic of India has declared (16-9-52), 
‘It is the duty of the Press to produce the’ climate of opinion which 
would help the Government achieve its objectives,’ 

What is Meant by ‘Wild Life?’ 

‘Wild life’ at the present juncture, means, in most of the liim-r*- 
ture, the game birds and the larger animals. Game is part of the 
natural heritage of the country which it is incumbent on the Static 
and on the present generation to preserve for posterity. But unless 
active and continued, and continual, steps are taken what will f)e 
the result? Nothing but the gradual elimination of the game birds 
and the larger animals of the country. Once it is gone no efforts 
of mankind can restore it. In many parts of the country there are 
people of middle age who have seen the disappearance* of s]3(H'ies 
within the period of their lives. The beauty and interest of the 
creatures they have^seen will not be known to their descendants, hi 
his Foreword to this recent compilation our Society’s President very 
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rightly points out how lifeless and wanting in interest will be n,,,- 

torests when the game has gone. * w 1 . be oui 

.. -r?'® considerable j and this apart from 

ei tain considerations of science which could be mentioned Pro- 
minent among the magnets' for attracting tourists in India is the 

abundant interest for all classes of sports- 
men and sightseers. Who can gainsay that? " 

Zoological and other Parks 

. io^’ation of Zoological Parks in the vicinity of all the cities 

MemoranXr^^'^'^Th" suggestions in the ‘Delhi 

finT c “b ■ Chairman of the Indian Wild Life Board in his 

e mnesf -T D^<^«“ber x, 195a, said that this proposal deserve! 
governmenis Th . hands of the public and the several 

Bolrd T we n Resolution No. 6 of the 

it : ^ date March 5, 1953, announces 

he intended establishment of such a park between th¥ Puranr^a 

Milister^orLdil^^^’H is said, has the backing of the Prime 

W t II - ’ Planning Commission so much to the 

throughout thttount™.'' P^^^'^ions for such parks 

In the ‘Delhi Memorandum’ the suggestion is also made that 
places of religious pilgrimage such as Mount Abu, Mandu Parasnath 
and the like should be formed into dual purpose parks; that is parks 
both lor protection of religious monuments and historic buildtts 
and the Wild life that is around them. In and aroundTesrpracef 
being annually visited by millions of the people, much could be done 
to bring home to them the variety and beauty of the wild life that 
IS their heritage from the past. They would learn and realise Ihat 
use and^enjoy^ descendants all that is now theirs to 

9. Ji^® .management of India’s Wild Life National Parks and 
Sanctuaries has been dealt with by Mr E P Gee in mm n 1 
t9S^ Journal. The Compilation, 'here rrfer^-^d to, 

ParkT^ n t p‘^ ’ P also-Peoples' 

Parks, Dual Purpose Parks and Zoological Parks. ^ 

Trade, Netting, Poaching and Sportsm.lnship 

.Ml essential for the preservation of game is the prevention of 
Its commercialization. Resolution 10 adopted by the Board of Control 
recommends that the netting of wild animals and birds should be 
stopped during close’ seasons. This, if enforced, will be a some- 
thing against the trappers and snarers. Those who have o-ood 

^ orccment will bt. The close season from February i^th to the end 

should protect all areas outside the forests. The 1038 
L P. Forest Department Schedule of close time for nettino- mldht 
with advantage be adopted by all States and Unions. 
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A measure which is essential in I'cspcct to trade is to recogaiize 
that ilesh of wild animals and birds is not in these days necessary 
to human existence. Legislation is necessary tO' prohibit offering for 
sale, possessing for sale, or marketing in any way the hides^ horns, 
Ilesh of any indigenous wild birds, or wild animals throughout the 
year. What possible objection can there be on religious or other 
grounds to a general law throughout (he country to that effect? If 
half measures only are adopted the wild animals and birds now 

slaughtered for gain will gradually vanish. It can be said that the 

trade will, in course of time, put an end to itself through the ex- 

termination of all the creatures vvhich support it! 

There are two powerful enemies to wild life which need to be dealt 
with (i) Poaching through use of the motor vehicle, (2) Poaching 
.thorough use of the electric torch. Unless these two forces of des- 
truction are halted the larger wild life of India is doomed. Those 
.siiocking predators, the ‘Mighty jeep’ and its man}- relatives are at 
work in many parts of India during tlie evenings and nights of most 
months in the year. The Game Laws and Rules should conform 

with the Excise Laws . and- give power to the convicting courts to 
order confiscation of any vehicle used Xu contravene the laws and 
rules. Why not? Unless this step is taken poaching through use 
of the motor vehicle will continue. Other countries have faced the 
facts; India should do the same. 

In his speech at the final session, the Union Minister of Agri- 
culture, Dr, Punjabrao Deshmukh, declared that ‘we must inculcate 
a spirit of sportsmanship into our people’. That has reference to 
•other aspects of shooting than the use of the motor vehicle at night. 

The speeches delivered at the Mysore Session (Appendix ‘x\’ of 
the Compilation) have in them much of interest, instruction and 
guidance. 

What of the Future? 

The foregoing is of the past and the present. W'hat of the 
future? Most of us have more or less knowledge of what is being 
■done in Bombay to guide and instruct the youth of tr>-da,y in nature 
study. Outside Bombay and in the rest of the country what is being 
■done to educate the children in this respect? Xatui-e study forms 
a part of the curriculum of primary and secondary s< Tools. L tliere 
a sufficient trained teaching staff? It is feared that the tt*aehing 
staff; are handicapped by being unfamiliar with theii* siihjtna. }la\a* 
they in sufficient quantity the necessary suitable books, <'harts, litera- 
ture, lantern slides and so on? Some thirt}' yeais ago it was 
■authoritatively stated that the Boy .Scouts and (kni (hiides have an 
unparalleled opportunity for arousing an inlen^st aiKl an active love*, 
of Nature in children. Is that greal organi/ati<m doing anything 
in this important matter? 

It is a truism to say that the youth of to-da> must be tla* eoii- 
servationists of to-morrow. In 1930 the Governor ui' Bombay said 
that we should aim at teaching the ('hildren the \alue of wild life; 
in 1949 Governor of Ceylon declared tluaa* is netal for propaganda 
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and education among the younger children in the schools to convince 
them that they will, and must be the future custodians of wild life. 

I nless in their youth the children of the present generation are 
properly instructed how are they going to be any better than the 
past and present generations which have brought the wild life and 
the lorests of this country to their present parlous state? 

In some countries good work is being done in this matter of 
instruction of the children. Apart from European countries the 
movement has advanced in West Africa, in Uganda and Northern 
Khodesia, to mention only a few. It is recognised that small game 
and birds have an educational value for nature study which is en- 
couraged as much as possible in schools. Roads and rest camp • 
accommodation is providing opportunities for school children to visit 
tlie heavy booking during the school holidays shows 
that advantage is being taken of the facilities provided. 

efforts J'”%^953-the I.U.P.N. is making comsiderable 

efforts in the direction of education of the youth . Special lessons 
ior the use of educators and of teachers and pupils in primary and 
econdary schools of a number of countries are being issued: ^in 
. pite of Its importance to mankind the theme of these lessons is 

WtarrOenTrar^ T" r contemporary nations,’ writes the 

tifff S n,. T ? apathetic in 

ini:> ffi ! ^he nature study movement lies the real 

futur? hfe and the forests of the- 
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Wild'Lifc-rr‘’®"“^-^''"‘^^ Preservation of 

d Life Compendium compiled and written bv Lt.-Col. R W 

lufH" ^953 with the financial assistance of 

for ™ Chairman of the Indian Board 


I- The Wild 

Preservation. 


Animals of India and the Problem of Their 


(a) Introductional Survey of the Indian Empire and the 

Problem. . 


Curator, Bombay 

Natural History Society. 

(b) The Central Provinces (Madhya Pradesh). . 

By A. A.^ Dunbar Brander, Late Conservator of Forests, 
Central Provinces. [Vol. 36 (4); 1933]. 

(c) The Bombay Presidency (Bombay State). 

By G. Monteith, i.e.s. [Vol. 36 (4); 1933], 

(d) Assam. 

^P'roy, Conseiwator of Forests, As.sam. 

37 (1); 1934]. 
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{e) The United Provinces (Uttar Pradesh). 

By F. W. Champion, Deputy Conservator of Forests. 
United Provinces [Vol. 37 (i); 1934]. 

(,/) The Madras Presidency (Madras State). 

By R. D. Richmond, i.F.s. (Retd.). [Vol. 38 (2); 

1935]- 

{g) Comments on Mr. Richmond’s Note. 

By R. C. Morris, f.z.s. [Vol. 38 (2); 1935]. 

[h) Mysore State. 

By Major (Lt.nCol.) E. G. Phythian-Adams, o.b.e., 
F.z.s. [Vol. 38 ( 2 ); 1935]. 

(i) Hyderabad State. 

By Salim A. Ali, m.b.o.u. [Vol. 38 (2); 1935] - 

2. Principles of Wild Life Conservation. 

By Theodore Hubback, f.z.s. IVo). 40: ioo-ni (1938) |. 

3. Wild Life Preservation in India — India's \ anishin^' Asset. 

By Lt.-Col. R. W. Burton. [Vol. 47: 602-622 (19.48)]. 

4. Preservation of Wild Life in India — Supplement lu the abo\'e. 

By Lt.-Col. R. W. Burton, i.a. (Retd.) [Ak)l, 48: 290-2(^1 

(1949)] • 

5. Wild Life Preservation — Birds. 

By Lt.-Col. R. W. Burton, i.a. (Reid.) [Vol. 47; 77S-7S0 
(1948)]. 

6. Preservation of Wild Life. 

By M. D. Chaturvedi, b.sc. (Oxon), lf.s., Chief Conservator 
of Forests, and now Inspector-General ol Forests and 
Vice-Chairman of the Indian Board lor Mdld Lile. W ith 
Comment by Lt.-Col. R. W. Burton, i..\. |\ol. 48: 588- 
591 (1949)]- 

7. Nature Conservation, National Parks and Bio-aest hviie Plan- 

ningf in India {An Address to the Section of Botativ, 36111 
Indian Science Congress, Allahabad, 1949)* (abndgvd.) 

By M. S. Randhawa, i.c.s., m.sc., f.x.i., r)e|>u1v i\m\- 
missioner, iVmbala (E. Punjab). 

S, A Memorandum (42 paragraphs) dated ibth Oeiobvi 1030 sub- 
mitted by Lt.-Col. R. W. Burton, to the Sub-( ‘nnnnittee to 
be assembled at New Delhi to ex;imin(‘ and suggest wa}'s 
and means for setting- up National Parks anrl Sanruiarit*^ 
in India. 

9. Editorials: The Journal of the Bonihay Xnlurii! I!ish>ry 

Society, Game Preservation in India. 1 \’ol. 32: 350363 

(1927)'] • 

10. Jungle Memories. 

By Major {Lt.-CoL) E. G. Phythian-Adams, o.h.f., f./.s., 
r.A. (Retd.) ^Conservation’ at p\>. 167--..10S, \’nl. 3^ ({(1326 
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APPENDIX ’ 

Resolutions Adopted by the Central Board for Wild 
Life AT ITS First Session held in Mysore from 

1952 . 

- 1. The Central Board for Wild Life recommends that its name 

Dechangedto-IndianBoard for Wild Life’, so as to specify its precise 
terntorial limits for international purpose. 

_ 2. Whereas India’s heritage of wild life is fast becoming a vanish- Dec lara 

mg asset in respect of some of the country’s notable animals, such as ‘ion of 
lion, rmnoceros, tragopan, cheetah, etc., ' € e n t r a i 

Whereas the preservation of the fauna of India and the prevention tom 
species is a matter of great nation^ Tmpo^ aT" 

^ tion of 

Whereas protection in balance with natural and human environment 
Are also matters of urgent national importance, portaoce. 

The Central Board for Wild Life recommends to the Government 

of India that, despite the existence 
of entry 20 ‘Protection 


(f) To devise ways and means for 
the conservation and control of wild 
life through co-ordinated legislative 
and practical measures, with particu- 
lar reference to seasonal and recfioiial 
closures and declaration of certain 
species of animals as ‘ protected ' 
animals and prevention of indiscrimi- 
nate kiiling; 

(u) to sponsor the setting up of 
national parks, sanctuaries and zoo- 
logical gardens ,* 

(22:f) to promote public interest in 
wild life and the need for its preserva- 
tion in harmony with natural and 
human environment ; 

(fjy) to advise Government on policy ‘ 


of wild 

animals and birds * in List II (State 
List) of the seventh Schedule to the 
Constitution of India, the ' Central 
Board for Wild Life, with the 
marginally noted functions assigned 
to it under the Ministry of Food and 
Agriculture Resolution F. 7-110-51- 
R of the 4th April 1952 be declared 
by Parliament by Law to be an 
institution of national importance 
as envisaged in items 62 and 64 of 
o List— of the VII 

ochedule to the Constitution more 
specially as the proper exercise of 
the functions of the Board will 
involve recourse to action under 
one or more of the following en- 
tiles in the Union and concurrent 
Legislative Lists: — 

i-fist I— item 5, Arms, hrearms, 
list I fi-Am D • • ^^^tinition and exploaves. 

I-itim «“'TjS'e“' '^1°'°” Qatari!- 

import .„a ipw'acro s CP to” s hZtoLn "ffaSS" 
t^pbies, sH„a, tors, tca.brr, 

List I Item 81. (Union List) Inter-State migration (of wild life). 


m respect of export of living animals, 
trophies, skins, furs, feathers and 
other wild life products; 

^ (z/) to prevent cruelty to birds and 
■beasts caught alive with or without 
injury ; and 

(z'z) to perform such ether functions 
as are germane to the purpose for 
which the Board has been constituted. 
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laws- 


A mend- 


^ List III— 'item 17. (Concurrent List) Prevention of ^ ctueltV ' to- 
animals, ^ 

List' III— item 29. (Concurrent List) Prevention of the extension* 

from one State to another of infectious or contagious diseases or nests 
affecting men, animals or plants. 

List Ill-item 33. (Concurrent List) Trade and Commerce in and 
the production, supply and distribution of the products of industiies 
where the control of such industries by the Union is declared by 
Parliament by law to be expedient in the public interest ^ 

^ [Sub-Section (2) of Article 246 enables Parliament to make 
with reference to any of the matters enumerated in List III] 

Blent of the f Life set 

constitution ? Government of India requires elaboration and amplification 

of the Cen- with a view to devising ways and means for the proper fulfilment of its 

tral Board aims and objects, 

W L‘ e. The Central Board for Wild Life recommends : 

o<. State Government should be requested to set up a 

btate Wild Life Board consisting of representatives of various organi- 

™ with the day-to-day administration of local 

Wild Life problems. 

Noie The co-ordination of the activities of the State Boards will 
be effected through the Central Board for Wild Life. 

( 5 ) that Honorary Regional Secretaries should be appointed as 
. ^ Board s representatives to cover on its behalf the various regions 
in India. ® 

Appointments of Honorary Regional Secretaries will be 
made by the Government of India and duly notified in the Gazette 
of Ihhia. Each Regional Secretary will maintain liaison between the 
Central Board and the State Boards, It will be necessary to make pro- 
vision for the travelling allowance of the Regional Secretaries for the 
journeys perform^ by them in their respective regions in the discharge 
of their duties assigned to them by the Board. ^ 

T> • h Director, Zoological Survey of India, and 

President, National Institute of Sciences, India, should be appointed as 
the Honorary Secretary-General of the Board. 

consisHi?nf administration, an Executive Committee 

consisting 01 the following be constituted : — 

The Non-official Vice-Chairman. (Chairman) 

The Regional Secretaries. 

The Secretary-General, 

The Secretary of the Central Board. (Secretary) 

^oie: The Executive Committee will be vested by the Board with 
authority to function on its behalf in the disposal of day-to-day bnsinlss 

(e) that the Constitution of the Board should be so amended as to 
cover the above recommendations. “^^cuuea as to 

Com^Se® th t Whereas it is necessary to provide the Executive Committee of 
Committee, the Board with authority to carry on the day-to-day busiuesT S thi 

Board and to take action on its behalf while the Board is not in seSion 



The Central Board for Wild Life resolves 

(a) that the Executive Committee is vested with Ml powers to 
take necessary action an pursuance of the objects of the Board to deal 
with the ' day-to-day business of the Board and to address the Central , 
Government and other authorities on various matters concerning the 
business of the Board ; 

(^) that the Executive Committee will transact its business by 
circulation as far as possible and will meet at least once in 6 months ; 

(c) that the Executive Committee will frame bye-laws for the dis- 
posal of its own business as well as the business of the Board subject 
to the ratification of the Board; 

that the proceedings of the Executive Committee shall be 
circulated to the Members of the Board in the form of periodical bulle- 
tins;' 

(e) that in the event of a decision to be taken in respect of a State, 
the representative of the State concerned on the Board shall be co- 
opted ; and 

(/) that the Executive Committee is authorised to make verbal 
alterations in the language of the resolution to be presented to Govern- 
ment 

The Central Board for Wild Life resolves: — 

5. that its grateful appreciation of the generous arrangements made Thanks to 
for holding its inaugural session at Mysore should be conveyed to the Gov- 

Government of Mysore. ■ ernment . 

Ill particular, the Board would like to convey its gratitude to His 
Highness the Rajpramukh for his unstinted hospitality and for the 
interest he has taken in the proceedings of the session. 

The Board also acknowledges with thanks the assistance rendered 
by the Chief Conservator cf Forests, Mysore, and bis staff In organizing ^ 
visits to various institutions and making arrangements for the dele- 
gates. 
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6. Whereas the preservation of nature in its unspoiled state is Protection 
deemed essential for ks educative and aesthetic value ; of Natur 

Whereas wild life in India is progressively diminishing, and Wii 

Whereas some of the wild animals have already become extinct or 
are on the verge of extinction, and 

Whereas the maintenance of an equilibrium between the vegetable 
kingdom and the animal kingdom and among the animals themselves 
is of importance to mankind, 

The Central Board for Wild Life recommends that the attention of 
the State governments should be drawn to the need for : 

{a) the creation of National Parks in conformity with the general 
objectives laid down by the International Union for the Protection of 
Nature and affiliated bodies, 

provided that should a State create a National Park, the advice of 
the Central Board for Wild Life will be taken to ensure its national 
character. 


Noie : — The term * National Park ’ for this purpose would generally 
denote an area dedicated by statute for all time, to conserve the scenery 
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and natural and historical objects of national significance, to conserve 
wild life therein and to provide for the enjoyment of the same in such 
manner and by such means as will leave them unimpaired for the 
enjoyment of future generations, with such modifications as local 
conditions may demand. 

(6) the creation of Wild Life Sanctuaries (or Wild Life Refuges) of 
such size and in such numbers which the needs for the preservation of 
wild life, more particularly of the species which have become scarce or 
which are threatened with extinction, may demand. 

Note 1. The expression ‘ Wild Life Sanctuary ’ shall denote an area 
constituted by the competent^ authority in which killing, hunting, shoot- 
ing 01 capturing of any species of bird or animal is prohibited except 
by or under the control of the highest authority in the department res- 
ponsible for the management of the Sanctuary. The boundaries and 
character of such a sanctuary will be kept sacrosanct as far as possible 
Such sanctuaries should be made accessible to visitors. 

2. While the management of sanctuaries does not involve suspen- 
sion or restriction of normal forest operations, it would be generally 
desirable to set apart an area of 1 to about 25 square miles within a 
sanctuary where such operations may not be carried out, to ensure the 
nursing up of wild life undisturbed by human activities. Such sacro- 
sanct areas may be declared s.5 ' Abhavaranya’ i.e., a forest where 
animals could roam about without fear of man. Such a sanctuary within 
a sanctuary would also ensure the preservation of plant life unspoiled 
and undisturbed. 

3. In the management of sanctuaries, control should be exercised 
over elements adverse to the maintenance of wild life, including des- 
truction of vermin and predators. In the case of any difficulty, expert 
advice may be obtained from the Central Board for Wild Life. 

4. In the event of a sanctuary being located in one State contigu- 
ous to a sanctuary m another State, the desirable co-oMination mav be 
effected through the Central Board for Wild Life. 

(c) imposing restrictions on the issue of shooting permits and bv 
the prohibition of shooting in State Forests of a particular species for 
such periods as may be deemed necessary in order to attain the obiec 
tives in regard to the preservation of wild life. 

Noie :_-Special ‘ preservation plots ’ may be constituted where plants 
of medicinal vaiue or species of special botanical interest mav need to 
be preserved along with or without wild life. , V ' 

_ {d) encouraging members of the public interested in wild life to 
wmf the preservation of wild life by appointing them as Honorary 
Wild Life Officers who will perform the duties and enjoy the, powers and 
privileges of Forest Officers in respect of preservation of wild life 
■delegated to them. nic 

Note:- Ah the^ members of the Central and the State Wild Life 
Boards as well as Honorary Wild Life Officers should be issued with a 

Sdfor°WndLife.'’“ consultation with the Central 

(e) the settingmp of zoological parks- for the purpose of entertain- 
merit j recreation and study of animal life. 
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JVoie 1 These parks should provide ideal conditions for rescuing 

and mtiltiplying any species on the verge of extinction, 

2, A Zoological Park is different from a zoological garden, 
inasmiicn as it provides space and secures conditions similar to those in 
me natural habitats for the housing of animals, which are not possible 
in zoological gardens. 

the administration of zoological gardens of the 

vauous btates along the lines of Ahpore Zoo, Calcutta. 

A/hfe:_The maintenance of zoos at a high standard of efficiency is 
desirable, and advice m this respect may be obtained from the Honorary 

Secretary-General of the Central Board for Wild Life. 

(g) declaring the following species as protected animals 

(viii) Must!: Deer' 

lii) A Brow-antlered Deer 

rS S ^ (x) Pigmy Hog 

fv) Sfno^mc /- II • X (xi) Great Indian Bustard 

M) Thf rn^!? Pink-headed Duck 

(U KalS sea" 

. ^^^*^®trative and not exhaustive and may have to 

be added to from time to time to suit local conditions iLislaLn 
should be enacted where necessary to secure complete protection of 
these animals and birds which are on the verge ot extinction. 

thro^ugh^t'^SL^weS^^^ distributed 

For^sf ImMawar'peffinsffi^ a“nT whSfS the ^ Indkif Hon 1 

protection, 

ren^i^TnTliSs^ffiTsiSlflo?®! attendant upon concentrating the 

X fnSseJn cS immune from epidemic^nd 

^ W that the export of troohies aq Feathers 

Animals and Wild Birds Protection Acf 195i iviv 
be prohibited except in cases which are co4rS bv . 

Omiers/^zp issued by the prescribed 'intwfr J r .i 

Governments such as Forest «tate 

ship Is otbe™S“Sb]"S “ *■ " °™«'- 


Protectio 
of the Lioc 
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Note -.-This provision Will not apply to the re-export of trophies 
sent to India for finishingf on the production of a certificate of the 

{/>) that legislative control of internal trade in trophies should for 
the present, await the experience to be gained in the Bombay State 
where legislation in this respect is being brought into force shortly, 
(c) that, in the meanwhile, in order to discourage trading in tro- 
phies inside the country and to prohibit (a) the netting of birds and 
periods, (6) their sale, (c) the sale of venison, 
(rf) the sale of fle^h and parts of other wild animals, the Government of 
India should invite the attention of the State Governments to the advis- 
ability of enforcing the provisions of Act VIII of 1912, as amended 
from ume to time, or such other legislation as might have been enacted 
or extended for the purpose. 

ofSy to for hu'nane reasons, it 

animals. a^nd^^transh^^ prQVSnt cruelty to animals and birds during captivity 

The Central Board for Wild Life recommends 
that the cooperation of the Society for the Prevention of Cruelty to 
Ammals (S.P,C.A.) should be sought in this connection and that 
Honorary Wild Life Officers in every centre be requested to report all 
cases of cruelty to animals and birds in captivity and during transit. 

wut*”bir°ds • extensive netting of wild animals and birds is pre- 

and animals to the maintenance of the Balance of Nature and is detrimental 

to the wild life of the country, 

The Central Board for Wild Life recommends 
that the netting of wild animals and birds should be stopped during 
* close ^ seasons and that no exemptions should be permitted on grounds 
of tribal or caste customs, livelihood, profession or usage. 

imTo'rf * P; Whereas the unrestricted export of living animals and birds 
u“nn n i- country, and 

m a 1 s and . Whereas the unrestricted import of animals and birds is not in the 
birds. interest of local fauna, 

The Central Board for Wild Life recommends ; — 

(«) that theChief Controller of Imports and Exports be requested 
to fix the annual limits for the export oi each valuable species of wild 
life to zoos, _ scientific institutions and circuses outside India on the 

recommendatloa of the Secretary-General of the Board, 

{b) that all^requests for imports of living specimens of wild life 
by zoos, scientific institutions and circuses in India should be routed 
through the Honorary Secretary-General of the Board, 

(r) that the to be levied on the export of animals for 

circuses should be double the duty levied on animals intended for 
hde zoos and scientific institutions, ^ 

fror?udfdVtfei ®^‘'^‘® exchanges between bona fide zoos be exempt 

State Governments be requested to give priority to 
the requirements of zoos in India in respect of species of wild life over 
the requirements of foreign zoos, mi wnu aie over 
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provided that the restrictions contemplated in the aforesaid clauses 
shall not apply to exports of species classified as ‘ vermin 

NoIe:—ThQ phrase ‘vermin’ is defined in the Bombay Wild 
Animals and Wild Birds Protection Act (XXIV of 1951) as ‘ any animal 
or bird specified in Schedule l and includes any animal or bird declared 
to be vermin under Section 18 


1 , j-a owing to lack of uniformity in the periods prescribed > close ’ 

by different State Governments as ‘ close’ seasons, it is difficult for the Season, 
iransport Authorities to keep a check on ‘ close ’ season offences, 

The Central Board for Wild Life recommends 
that movements of living birds be prohibited from April 1st to 
September 30th which, for all practical purposes, will be treated as 
‘ close season for purposes of transport. 

W(7/e:~This restriction will not apply to movements for fide 
purposes, e,g„ exchange of specimens by zoosand transport of birds 
by circuses, etc. 

tics of spTcks oT wM 

Ihe Central Board for Wild Life recommends tics* 

State Governments be requested to furnish information on 
the following points to its Secretary-General 

(«) surplus species held by their zoos for disposal, 

(i) species required by their zoos, and 
(0 animals that can be captured in their forests. 


<^tffiJ\hSronL“^^^ problems of edu- 

ca institutions for such edu- 

The Central Board for Wild Life recommends 

o. the needs and 

(a) Indian Zoos and 

Srie? " management of National Parks and Sane! 


.Symposiums 


The C^a. Board for Wild £.S"rrS.°S‘' JLS'J 

inviJ “>»»« be t 

lating to wild life ; and to the Board m matters re- t e c t i_o S < 

U f« i.2 0/S”]’^? Mall oftte Boa“d ?n SsMt" rflh “ 


■" Tg^i's'fKfssw n 
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^ 1 


Whereas it is necessary to preserve wild life in the country as a 


Wild Life 

Legislation, 

Whereas the existing machinery for the protection nf rc • 
areas outside the purview of the Indian For^t Aci XvrTf ^ioo-? 
adaptations thereof, is inadequate, and 

Whereas the protectioa afforded to wild lifp in v 

purview of the ladiaii Forest Act XVT nf 1 Q^>7 a within the 

requires strengthening ^^"P^ations thereof. 

The Central Board for Wild Life recommends •- 

ce Jtr •“ “ 

ingSta^S‘?rotc£^^^ 

particular, to the ■ Bombay Wild Animalc TnJi ilr?? o- i ?, 

Act, Act No. XXIV of 1951 > and the Rule; fr^L^lhereSer 

is need for the 

lte.“°‘'''S’animaS reasons observed in respect of birds and 

Whereas the list of animals and birds now treated as vermin nA^r^e 

holes, desttojing aoto s “/tfi pS exptoste 

weapons, catching animals anfl htr^c k. . ®^P^Ps*ves and poisoned 

coumgedm the interests Of the preservation Of SliLTnd “ 

Whereas the use of b„ok,h„. „„ppds rathertoSlilpr,,,, 

The Central Board for Wild Life recommends-- 

seasons for the various animals and birds to b^ protected!’ 

(^) ^hat States* should re-examine their liQfc - i ^ 

nT, “ Scir.^s; :ssed,'s 

urgent need^oJ LSfng °ways ^and mJaS“an? of 

measures, including enactment of levislaHnn tr, adopting such 

prohibit, these Pralices in the 

tect^ gu7;; i, 

The Central Board for Wild Life recomm^ds^^-'^^^^’ 

crop Protectio7afe Sd^S^for tS^pSectio7“? g«ns issued for 

that the use of such guns for hun in. or f ‘^rops and 

unless the licensee secures such otLrVceSnstrfpS^^^^^^^ 
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(i) that the quantity and type of ammunition available to the 
holders of siseh guns should be restricted by the licensing authorities to 
such as is required for protection of crops only. 

i— Licences should be generally issued for single-barrel guns 

only.^,''.: , ■ 

19/ Whereas much destruction of wild life goes on in areas conti- 
guous to Sanctuaries, and 

Whereas cattle-borne diseases are spread in such sanctuaries by 
domestic cattle from the surrounding areas, 

The Central Board for Wild Life recommends 
that buffer belts of sufficient width be declared around all sanctu- 
aries within which no shooting, other than that required for legitimate 
crop protection, will he permitted and within which no professional 
graziers will be allowed to establish their cattle-pens. 

20. Whereas many preventable cattle-borne diseases among herbi- 
vorous wild animals result from contact with infected domestic cattle in 
the neighbourhood of ‘ forests 

The Central Board for Wild Life recommends 
that State governments be requested to inoculate systematically and 
periodically domestic cattle in the neighbourhood of national parks, 
sanctuaries and reserves where and when necessary. 

21. Whereas insufficient use is being made at present of the exist- 
ing facilities of publicity afforded by the Press, Screen and Radio, for 
wild life protection, 

The Central Board for Wild Life recommends : — 

(a) that adequate publicity material be issued from time to time 
by the respective Central and State Publicity Departnients in close 
collaboration with Forest Departments and other organizations, 

(^) that enthusiasts be approached to give publicity to wild 

life, 

(r) that documentary films dealing with various aspects of wild life 
be produced by Governments in consultation with the Central or State 
Boards for Wild Life for exhibition in both urban and rural areas, 

(d) that amateur cinema-photography of wild life be encouraged, 
and (/) that the All-India Radio be requested to afford special facilities 
for wild life broadcasts. 

22. Whereas there is general lack of knowledge regarding conser- 
vation of nature and the value of wild life, and 

Whereas it is essential to educate public opinion In matters of wiki 

Jife, 

The Centra! Board for Wild Life recommends 
^ that special steps be taken to popularise wild life by introduciiK'^ 
stones in school text-books, by producing attractive charts, by organist 
ing special lectures and through the establishment of zoos and zoolo- 
gical parks in the neighbourhood of large cities. 


B u ff e r. 
Belts around 
Sanctuaries. 


, iBocula- 
tion against 
cattle - borne- 
diseases. 


Publicity,- 


Educatioa. 


Liaison. 
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23. Whereas for the purposes of education and publicity co-ordina- 
hon of sach departments as Forest, Agriculture, Horticulture, Scientific 
f e?sM«aV (Tourist), and Information and Broadcasting 

The Central Board for W ild Life recommends 
that steps be taken through the Central and State Wild Life 
Boards to co-ordinate the activities of all connected departments in 
matters of management, publicity and education concerning wild life 


NOTES ON EISHES EBOM ■ MAHABLESHWiVR A.N1) WAi, 
( BAT AN A DISTEICT, BOMBAY STATE) 


■ ■ ■ BY 

•E. G.' SlLxlS, M.SC.. .. 

NJEJ., Junior Research Eellow 
i^From the Laboratones of the Zoological Survey of India} 

{With one plate and four text jiguT&H) 

I N'T li 0 .1) UG T I O N 

In April 1952, at the suggestion of Br. S. L, Hora, I received ati 
invitation from the authorities of the Bombay Natural History Society 
to visit Mahableshwar along with a party from the Society for an 
investigation of the fauna of that place. This invitation was rearlily 
accepted, especially as I was setting out on a fish survey tour to 
the northern parts of the Western Ghats and Kathiawar. Bincai 
Annandale’s work on the fauna of certain hill-streams in the Bouil>ay 
State (Annandale, 1919), no fish collection seems to have been reported 
from the S'atara District^. The notes einbodied in this paper are l>ased 
on collections made in the course of the tour from Mahableslnvar and 
from, Wai on the Krishna Eiver, about 20 miles east of MTihablesliwar 
lying on the Mahablesliwur-Pooiia road. The main purpose of tin* 
visit to Mahableshwar was to investigate the fauna of the fnnions 
^Bobbers' Cave’, and wliile there opportunity was also taken to inakr 
collections from the streams in and aroiUKl the hill-station: Airanig 
the fishes collected one species has proved new to science and 
described here. 

.Notes ox Ecxialities 

Situated 17°56N. and 73®ETE., Alahabieshwar, with ‘a genej'al 
elevation of over 4,500 feet, receives very heavy rainfall aimually, 
averaging over 290 inches. A number of streams originate from 
hill-sides which ultimately grow into four main rivers, the Krisluan 
the yenna and the Koyna. fiowiiig to tlie east, and the Bavitri llownaj: 
to the west. In April, most of the smaller streams liad dried up, 
but collections were made mainly from the Lake, Yenna ‘U}\‘er, w pr»ol 
in a dried stream bed close to the Yeima Falls and from ‘iuBh-r-' 
(aveb The lake on tlie liill-top, which has a surface area iif .-iboiii 
do acres, is fed by perennial springs and has water all >-on!id iIi** yeuia 
Kmni a bog below ll;e lake, tlie Yenna Biver originate^, tiist us e ^uad 
stmamlet, growing largei as it winds its way tnuching a nnnih.T nt 
gardcais. Tlie sli'eaiti i)e<l is mostly rocky mid {‘ollectiojK ve)-c oiadt* 
I'rom the stnami from its (a>iiiiiiericemGi.it upto the Y»*nha lAll^. 


• Kulkarni, C. V. (1052, Uec. Ivd. Mti.s., xiix, pp. 2ri1~2aS''i pni't- U: - 
crA't.-ry of a nvov genus nf scliilbe'ul calfislies frum the Krishna c^ar fslcirani-r, 

Satara District and Pantiiganga "River near Kcdliapiir,' Borrtlinv State. 

4 '■ ” • 


"li'inn , j ij-iun . ,'fiif{+ futtjliniv' ii. 
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Though there 9 ,re a large nunibei’ of eaves in India, iiofortiinnti*i\- 
our, knowledge of the fauna that they inuy possess is very meagre. 
Eeviewing our knowledge of the zoology of the caves of Ihu'iiia a.nd 
Malaya Peninsula, Annandale and Gi'avely (1914) drew a1i(‘iilion to 
the fact that the fauna of the caves of this region wns, as a wimie, 
far less specialised than that of the caves of Europe and North America,. 
In India, this was well exernplilied by the investigatiojjs of the fauiha 
of the Siju Cave, Garo Hills, Assam, wljerc a majority of the animals 
collected belonged to species which occurred usually outside the cave, 
and the few species which did exhibit any udaptatimi to cave life wen? 
only partially or incompletely modified, lleporting on the ■ fishers 
collected from the Slju Cave, Plora (1924) cited two instances of partial 
colour loss, one in a loach, NemachiluH sp., and another in one 
specimen of OphiocephaluH gacluia Hamilton, while all the other six 
species of fish collected from the cave showed normal colouration. 
Our visit to ‘Bobbers' Cave', which, lies about four miles south east 
of Mahableshwar, was fruitful i.n that some interesting observatioHs 
were made on the fish life in the cave. Of course, we were disappointed 
to a certain measure in our hoi:)es that the water inside the cave would 
yield species of great zoological interest, but all the same we were 
able to collect a number of specimens of one species of fish, NcmacJiiiuf< 
evezardi Day, which in its loss of colouration showed partial adaptation, 
to cavernieolous conditions of life. Notes on this loach are given at 
the end {vide infra, p. 588). Frotn Hora's observations on the fish 
fauna of the Siju Cave and the present investigations of ‘Bobbers' 
Cave', it would seem that loaches of the Nemachiliis type, which 
usually find their way even to the very head-waters of hill-streo.ins, 
could, when they are isolated in caves, easily adapt themselves to such 
environmental conditions. 

The topography of the cave resembles that of a tunnel wdiich ends 
blindly. It is about a hundred feet long and about ten feet wide at 
the mouth and in the interior the passage is about eight to ten feet 
high and about twelve feet broad, while at the farther end it is much 
narrower, the roof being very low. In recent years, the roof a few 
feet from the mouth had fallen down, thus permitting entrance of 
light that way also. The whole cavern pervades with the nauseating 
smell of bats which were found in hundreds. The air inside tlie cave 
was also, very stufi'y and the passage to the interior was made difiiciilt 
by swarms of bats and bat-parasites. Our visit was at a time wlien 
the water level was at its lo^vest and it was found stagnant confined 
to two sections of the cavern, both being separated by a few feet of 
slabs and boulders which had fallen from the roof, and remained 
slightly higher than the water level. I'he first stretch of water whicli 
was about 2| feet deep for the first 30 feet or so from tlie second 
entrance was thoroughly polluted by bat-guano which formed a thick 
bottom deposit as well as a scum on the surface. Even after repeated 
nettings we could not obtain any fish or other aquatic organisms from 
this stretch. The loach, N, evemrdi, was obtained from the farther 
end of the cave where the water was clearer, less deep, and was spring- 
fed. Mr. Humayun Abdulali, who was with us and had earlier visited 
- ' - outflow 
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eonsiderably Iiigh it even more difficult to wade to ihv- 

inrtlier end. Miicli of the deposits of bat-guano is wasiied out at 
this time. Such an outflow of water from the cave would naturally 
help in the immigration of loaches from the neighbouring watershed 
to the cave. 

The remaining collections were made from the Krishna Eiver at 
Wai. The river is very rocky just below the bridge at Wai, and its 
right bank at this place is lined for about half a mile by temple steps. 
Being pmmer, the flow of water was not so great and collections ^vercs 
made from this section of the river as well as from the upper course 
of the river where the banks are rather low and overhung with grass 
and trees. 

In the foliowing table are listed the species and the total number 
of each, collected from different localities. For convenience, in the 
table the locaiitiesi' are numbered as ( 1 ) Lake at Mahableshwar, (2) 
Yenna Biver upto Yenna Falls, (3) Pool in dried stream bed close to 
Yenna Fails, (4) Bobbers’ Gave, Mahabieshwar and (5) Krishna Eiver 
at Wai. 


5 ^ ^ No. of 

I List of species specimens Localities 

collected 



Order Cyprini formes. 

Division Cyprini, 

Suborder Cyprinoidei. 

Family Cyprinidae. 

Subfamily Rasborinae, 

Bartlms darna {Hamilton) 
BarBius dendelt sis {Hamilton),,, 
Rasbota damconius (Hamilton). 
Subfamily Cyprininae. 

Pu7itius jerdofti var. madveri 
(Annandale) 

Puniius kolns ^ykt^) 

Puntim sahyadrien sis nov* 
Puntiusticto Hamilton 
Tor mussullah (Sykes) 
Subfamily Garrinae. 

Garra mullya (Sykes) 
Parapsilorhynchus ieniaculatus 
(Annandale) 

Family Cobitidae. 

Subfamily Nemachilinae. 
Nemachilus evezardi Day 
Neffiachilus deniso?m Day 

Order Ophiocephaliformes. 

Family Ophiocephalidae. 

Ophiocephahis gacfma Hamilton 
OpMocephalus pimctatus Bloch. 


14 

4 

3 


15 

1 

102 

22 

5 

4 

18 


32 

7 


1 

27 
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III addition to the hshes, the collection also ijiciudes two genera of 
Moliusca {Lamellidem marginalm (Luinarckj and PMrreyt<iii ajlhultiCd 
Aiinandale, from the Krishna Ki\'ei* at WaiJ, lonr genera (d: inseets 
{Oreitochilus sp., and Dinenim ijidicuH Abue^ of tfie family Gyrinidue 
and Hydatioiis uittidaH Kabre, aJid UaiiiuH sp. of the family 
Dytiscidae), a crustacean Palenioii Idi^tnensis Tiwari (btdh from Wai 
and Alahabieshwar) and a. xuunber of frogs, tadpoles and tliree species 
of bats. 

Notes ok Ceutakn Hpeciks 

Alost of the 14 species of fish mentioned in the table above, 
fairly common and have a wide distri}.)utioii, A description of tlie 
new species PuntiiiH rnhyadnenHia and notes on NcviacliiluH eio’.utrdi 
Day are given below: 

Puntius sahyadriensis*, s|). nov. 

D.3/8-9; r.l3; V.9; A.^/o; C.DJ; 1..1. 23-24. 

Piintiius mil ijadriiOiHis is a small well-built car]) in winch the dorsal 
profile is slightly more arched tlian the \ejitral. The length of the 
head is contained about 4.8 to 5.2 in the total and 8 to 4 in the 


^ The specific name sahyadriensis is derived from the vernacular naipe ‘Sahyadri’, 
which denotes the Western Ghats. 


Text-fig. 1. Scales of Tiuilius sahyadyicfLsis sp. insv. (A) scale from bedv hehnv 
the dorsal fin xlO. (B) scale froin the lateral line xlO. (C) scat' JVoin the caudal 
peduncle xlO. 


standard length. The deptli of the body is contained 2.() to 2, times 
in tlie standard length and is also erjual to or more than the hmgtli of 














rm 
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tihj caudal. The head is more oi* less blunt, the length of the snout 
being less than the dianieter of the eye. The eyes are large, with 
free oihital uiargiiis and are situated more towards the anterior half 
<>t; th(^ head. The dianieter of the eye is contained 2,75 to 3.5 in the 
length ot tlio liead. Tlie inter-orbital width is greater than the length 
ot the snriut, but almost eqnals the length of the post-orbital part of 
the bead. The mouth is small and slightly oblique, the lips being 
il(.‘shy and cotdimious at the angles. The barbels are totally absent. 

Thi) scales are well developed and on the lateral line which is 
{^oniplcte they number 23 to 24. There are nine rows of scales between 
the base fd tln^ dorsal and the ])elvic fins. The predorsal scales 3.iumi)e}’' 
(hght. ’'Ihe strucuire of tlu'ee scales, one from the sicle of the body 
below the oiagin of the dorsal tin, a second from the lateral line below 
the dorsal fin and a. third from the caudal peduncle ai^e figured and a 
general description gi\en here. The scales on the sides of the body are 
slightly broader llnui long, while those on the caudal peduncle are about 
as broad as long, or sliglit.i y longer. The basal anargin of the scale which 
is truncated or sul)irui)(*.fd.ed is coarsely wave^^ and produced at the 
angles. The latca-a} jnargins fire generally broadly convergent with 
convex curves. The f\])iefil nnu’gin is broadly rounded and the basi- 
lateral angles of the scales on the anterior part of the body are 
produced outwards. The radii fire strong. There are about 5 to B 
basal radii, which are about as long as the apical radii, which in turn 
number 2 to about 0. Lateral radii on each side are either one, iwa 
or none. The apical circuli are well developed in young .specimens, 
while they tend to become partially degenerate and modified into a- 
series of tubei'des in older individuals. They ai’s also inoire widely 
spaced than the lateral and bfisal cireuli, which are very donso find 
closely packed, ranging from about 10 to 55, their number increasing 
posteriorly. A few incomplete rfulil are present in the scales. The 
nuclei in the scales of the anterior part of the body are more elongate* 
in the dorsolateral axis than in the cephalocaudal axis. The lundeus 
is also broken up into a iiimiber of polygonal areas giving it the 
appearance of a reticulated patch. 

The origin of the dorsal fin is opposite or slightly behind that of tin? 
pelvics, and is nearer to the tip of the snout than to the base of the 
caudal fin. The dorsal spine is feeble, articulated and In larger 
specimens is generally longer than the head. The pectoral fin extends 
upto or slightly overlaps the base of the pelvic fin, except in large 
female specimens where the pectoral fin is smaller and falls much shorf 
of the pelvic base. The pelvic fins are almost as long as the pectorals. 
The anal fin is short. The caudal fin is deeply forked. The eaud<al 
peduncle is about as long as deep and its least height is contained 
about 1 to 1.5 in its length. 

11ie body colouration is very characteristic in the new species and 
notes on both normal and sexual colouration are given below. 
Xormally a certain amount of variation is seen in the colour pattern 
whicb cannot be strictly attributed to growth alone, for the variations, 
figured are from specirriens of about the same size (Text-fig. 2, A-D). 
The typical pattern seen in roost of the specimens examined is that in 
wliieb there are seven vertical dark blotches on the sides of the body 
(Text-fig. 2, A). Of these one is just above the gill-opening; a second 
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on the lateral line in -front of the coniine }ice'roc3Bt (jf the dorsal fin; ji 
third . clorso-laterally placed mklway between tlie occiput and tin 
commencement of the dorsal hn; a fourth just bidow the oj-igin uf Hu 


lext-fig. 2. Schematic drawings showing the main colour variations set n in 
specimens of Puntius sahyadriemis sp. nov. Xl|. 


dorsal fin, but not extending iipto the lateral line; a filth below the 
posterior part of the base of the dorsal fin; a sixth on the lateral line 
above the anal fin and a seventh just in front of the base of the caudal 
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The scales generally have 


darker 


■ .fin, on :tlie; .caudal peduncle, 
margin.. ' , . . ' ^ ■. 

During the breeding season, both .the males and females show 
])]‘ighter colouration, but the vertical blotches on the sides of tlie body 
fall more or less within the limits of the valuations already indicated 
ill Text-figure 2. In addition, in the female specimens tJm braly is 
reddish brown throughout, being darker in the anterior arui upper 
half of the body and lighter on the ventral surface. The pel vies, 
which are black, are tipped with white and the outer ray of the doi’sul 
is also coloured black. In the males, the general l>ody colour is 
lighter, especially on the ventral surface and posterior part of the 
body. The pelvics are coloured totally black or are black tipped with 
white. The outer ray of the dorsal is also coloured black, while tin' 
pectoral and the anal fins are slightly dinged dark in some specimens. 

Secondary sexual characters seen in the male are the presemte of 
numerous tubercles on the snout, the lower sides of the head and the 
ventral surface as far back as the pelvic base (Plate 1, figs. 1 and 2j. 
Also the skin on the outer ray of the pectoral and pelvic fins bear a low of 
numerous short spine-like tubercles. A second row of smaller tubercles 
are present on the outer half of the fiirst ray of the pelvic fin (Piaie 1, 
figs. 5 and 6). 

B i o 11 o m i c s : The gut contents of over 30 specimens of ik 
sahyadriensis^ ranging from 25 mm. to 70 mm. were examined and 
it was found that they feed mainly on algae (Spirogyra sp.) which 
formed about 90% of the food. The rest was composed of saiifi 
particles and some digested pulpy matter. It would thus a}>|jea-r 
that the fish may prove to be very useful for the control of algae 
and thus indirectly also help to eradicate mosquito larvae. Its bc^auiiful 
colouration and the abundance in which it is found in the streams in 
Mahableshwar, a place so close to Bombay, should also make it a vfny 
good indigenous aquarium fish. 

Affinities: In the absence of barbels, the iiature of the dorsal 
spine, the number of lateral line scales, the colouration, etc., ibmtfa.v 
sahyadriensiB, can be easily distinguished from other species of Funiias, 
such as P. melanampijx (Day), P. arulius (Jerdon), P. nign^fuBcialnH 
(Gunther), P. gelius (Hamilton), etc. Prom P. narmjanl (H'ora) in 
which species also the barbels are absent, it differs in the following 
important characters : ^ 

Puntiiis narayani (Hora). FuniiiiB sakyadnensh sp. nov. 

1. Lateral line scales 22 Lateral line scales 23-24. 


2. Commencement of dorsal 
in advance of origin of 
pelvics. 


3- Colouration: 
blotches 
body. 


3 vertical 
sides of 


Commencement of dorsal. o]jpositt‘ 
or slightly behind origin 
pelvics. 

At least 7 vertical biotx-lies on side 
of boclv. 


on 


>'i i; s, 
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In addition to these, the head in 1\ naraijiwi is ('ontaiiu'd raiiv 
4 tiioes in the standard length, while in the new speeies it is to 4 
times. Also in the former, the depth of the Ikh 1\ is ('f)iil aincd A. A 
times in the standard length while in the iattta* it is AJ\ to A fihirs. 
From distributional records it would seem that. J'\ Is re- 

placed further south in the Western Ghats hv 1\ hamijani, the. moi-e 
deep bodied form with a lesser number of scales along the lateral line, 
to which it evinces greater affinity than to other species (A: Piniliu.i< 
iroru Peninsular India. 


T y p e s p e c 1 m e n: i\o. I. 687/2. 

The tyj)e as well as the co-types are presei-ved in lla‘ ('olleefion 
of tlie Zoological Survey of India. 

T y p e 1 o c a i i t y: Yenna Eiver, Malialhe'^hwar, Stit.ara District^ 
Bombay State. 

Notes 0 11 Growth: A large number of post-larvju^ nl'. iU 
mktjadrienMs, ranging upwards from (> mui., wei*e collected from the 
Yenna Eiver and notes on some of the caufy posWarvel stages are 
given below. • 

6 mm. stage: (Text-figure 3, A) By the time the larva is 6 rnm. 
long the yolk is very much reduced and is represented as a ft.nv i)iael: 
pigment spots on the ventral side. The larval fin-fold is entiii* mid 


Text-flg. 3. Three early post-larval stage 
driensis sp. nov. (A) 6 mm. stage xl5|, 
stage Xl3. 


1 .S in the development of Punlius sahya- 
(B) -7.5 mm, stage xl4 (C) <J nini 


h'ISUKS FROM .l/JM >’r 

in the <lof.’,sal fin wiiicli ;i|)])eai*s as a slight%*^ pfaliun <h' the Hh' 

I'ohh the rndiinents of ti}i rays are pemepth^ Tlie eniulal lin rii}< 
ai’e better fornied but not distinct. The anal iin is sc‘en as a sliirhHy 
raised basally thickcn(3d portion of the larval tin.-fohl. ¥Ui I'ays an* 
perceptible in the pectoral hn which is slightly pedunculafe. 
eyes are comparatively large, while the snout is conshlerahly sijnrii'r. 
Jilaek pigiTient spots begin to appear on the dorsal surface and a. 
few on the caudal peduncle. 

7,5 mm. s t a g e: (Text-figure 8, B). The yolk is alnuisl cannph’te- 
iy absorbed and the last trace of ‘yolk (diroma.to])horos’ is semi 
three black spots ou the ventral side. The dorsal Hn rays are gradually 
formed and just behind tlie posterior limit of the dorsal fin the iar\’af 
fin-fold is completely cut off. The caudal fm has become slightly 
lunate and the fin rays are better developed. In tlui anal f]n\ 
rudiments of four finrays are seen. The pre-anal fold extending froiu 
behind the pectorals to the anus persists. The first iudicatk)n of tin* 
pelvic fin is seen as a rudimentary thick portion whicd? in origin is 
completely ahead of the point of origin of the dorsal fin. posicnata* 

margin of the operculum is slightly more curved than in the pi’c'vious 
stage. More pigment spots have appeared on. the sides of the bo<l\, 
and five small patches can be made out, the first at tlu* origin of 
the dorsal fin, a second posterior to the base of the dorsal fin. n 
third at the base of the eaudal fin, a fourth above thc^ anal tin and a 
fifth in the region above the air-bladder, above and behiiai the petuorals. 
Two pigment spots are also xxresent just abovt*. tlu- gill-opening and 
a few on the inner surface of the opercidum. 

9 mm. stage: (Text-figure 3, C). The general shape of the Irnly 
is slightly changed from the previous stages, dorsal profile iieing 
more arched. The iarval iiu-fold on the dorsal side and tlie^ post-anai 
part are much atrophied. The dorsal and citudai fini*ays an* widl 
defined. The anal fin is free from the larval fin-foid ami six liisrav.s 
can be made out in it. The eaudal flu is slightly lovkvd, 
preanal fin-fold shows a tendency to atropljy. The fhi rays in tlm 
pectorals are well defined, while those in tlie*p{‘hics are rmfimentai'y. 
More pigment spots have appeared on tlie sides of the body. Tin* 
first indications of a few scales are seen just above tin* op'erculmn 
in the region of the nape. Unde*r the ndcroscope focjd ptirticies aaif 
be made out in tlie alinientary canal. 

11 mnn s ta g e: The dorsal profile is inore arcdied tlmu the vmira! 
profiie.^ The lar\'al fm-fold lias almost completely alrop’hifal. Thj‘ 
snout is slightly moi'e elongate and the outer margin of tht; oimrculiim 
IS more curved. The finrays are well dmvloped iii’ al! ihr fiitN. Srafi*. 
appear on the nape and oii tlie caudal peduncle. More pigm* m >p«a. 
are seen and the colour pattern is better laid out. 

13 mm St .‘I g e: The scales are well developed all over the bo.h . 
The lateral hue is faintly marked. Bv this staye the larva asMimi- 
the .shape characteristic of the adults and thu.s j.asses on iron, th, 
early postlarval pliase to the late [Kistlarval plnise Icadii,"- >-ri(ili-.H' 
on to the juvenile fish. ® 
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Nemachilus eirezardi Day 


Of the 32 specimens of N. evonardi collected on the toui’, 23 wei’c 
fi'om inside ‘Eobbers’ Cave’. In all the latter specimens, the colour 
was considerably changed and in no other respect did they exhibit, 
any adaptation to life in perpetual darkness. Normally the fish shows 
a very bright colour pattern, but in those collected from the cavern 
the colour was almost entirely absent and in one specimen except for 
a faint blotch on the upper portion of the base of the caudal, there 


Text-fig. 4. Nemachilus evezardi Day. (A) specimen from ‘Robbers’ Cave’, 
Mahableshwar, showing only a faint dark blotch at the upper portion of the base 
of the caudal fin. x2|. (B) specimen from Yenna River showing normal colouration 


no ^ colour markings on the body at all (Text-figure 4, A). In 
the specimens which varied from 18 to 55 mrn. in total length, the 
smaller ones exhibited better colour markings than the larger ones, 
thereby showing that the loss of colour had taken place after the fish 
had become isolated in the cave. Many of the larger fish collected 
were gravid with eggs, which shows either the possibility of the fish 
breeding in the cave or breeding in the streams lower down, finding 
access to them through the outflow of water from the cave during the 
monsoon. From the low degree of specialization of its fauna it woiilcl 
also seem that the cave is comparatively of recent origin. 
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FlSIIliS FROM MAHABLESHWAR AND If 1/ 


Am 


EXPLANA’riU.N OF PLATE 
Piiiitiui; sahyadrienais, sp. nov. 

1. Lateral view of male specimen at iliie time of la-eedino x24. 

2. \"entral view of same X2^, 

3. Lateral view of head and anterior part ol the body of lemab^ sp*;ciiiien x2:,. 

4 Ventral view of same X2^. 

5* Outer, ray of the pectoral fin of male specimen during breeding season 
the spine-like tubercles X8. 

6. Outer' ray of the pelvic fin of male specimen ■ during hrewiing seasoiV sf lowing 
the spine-like tubercles x8. 


eiicoin’agoiueut gftVB ua in the field by viHifiog’ us wltile eolloeiiu’j 
at ‘Bobbers' Cave’. "To Mr. Jv K. Chari and. Mr. (h d. Daniel tA 
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..SOME BREEDING JiIRDS:E)F;^ 

■' by : 

W, T.. Loke ■ 

Part-' I . ■ , ■ 

jive plafes) 

In a recent article on the photographing- of the Whitebelhed 
Sea -eagle (Haliaetus leiicogcis^ter)^ I wrote of it as if it were a 
Singapore bird. In fact it is a bird of extremely wide range which 
extends from the ‘coasts of India, Ceylon and Burma, from about the 
latitude of Bombay to the Malay Peninsula and through the Mala} 
Archipelago to Australia, Tasmania and Western Polynesia’.^ The 
photographs which illustrated my article were taken in South Johorc, 
one of the states of the Federation of Malaya, and separated from 
Singapore by the narrow waters of the Straits of Johore. The illu- 
strations for the present paper, were, however, all taken on the island 
of Singapore itself, and form a pictorial record of some of the more 
attractive citizens of a beautiful island. 

The total area of Singapore is a mere 220 square miles. The 
liuman inhabitants number just over a million, and are composed of 
a number of different races. The bird population has never been 
estimated, but Gibson-HilBs ‘Checklist of Singapore Birds’ enumer- 
ates 280 -species, of which 15 1 are ‘almost certainly resident’. There 
are curious gaps in the list which would surprise a visitor from India. 
In the harbour there are no gulls, and indeed very few sea birds, so 
that the offal and fishing rights are the exclusive province of a hwv 
terns, the Brahminy kites and the sea-caglcs. Tlie reservoirs and 
the larger ponds do not have their calm surfaces ruffled by the pre- 
sence of any water birds, and except for an occasional whistling teal 
or cotton teal, no ducks, by their arrival and departure, mark the 
coming of winter or of spring. The Common Sandpiper, almost 
alone, with a characteristic movement, bobs in the ‘autumn’ and bobs 
out the ‘winter’. There are other gaps besides these, but it is not 
my purpose to dwell upon them. 

The field ornithologist — and, of course, no bird photographer is 
ever a bird photographer pure and simple — will notice w-ith interest 
that for the 15 1 resident birds, breeding records exist for a mere fifty 
or so. Rarity, in Singapore bird records, is not necessarily a measure 
of scarcity, but more often of neglect. Singapore is thus a splendid 
hunting ground for the field worker who, if he seeks will find, and if 
patient will be generously rewarded. A number of the photographs 
that follow represent first nest-^records for which I claim no greater 
credit than that I had sometimes leisure enough .to seek, or was 
fortunate enough to have generous friends, like Geoffrey Allen, give 
them to me. Let my pictures, therefore, now speak for themselves. 


^ Fauna of British India, Birds, 2nd cd., vol. \\ p. 111. 
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Blacknaped Tern [Sterna s. 
Note bird’s tongue in t( 






SOME HHEEiMNG iiHWS OF SINGAPORE 


Little Qreeii Heron* Bitiondes striatus javanicus (Horst.). 

This secretive little herori, although not uncommon about ihc 
c:oastal fringes and mangroves of Singapore, hides its light yrtcli.*r a 
bush, if not a bushel. Known to be resident — ^}'oung bircls had liccn 
seen on several occasions — actual nests were not toiind until lOS^i 
when they were discovered in two separate , mangrove swamps, fin ilir 
island. The birds arc solitary little fellows to be seen, C|uicsct!fU an<l 
ionely, waiting patiently to pick up a meal beside a ptiol in I lie swamp, 
or at the edge of the mud when the tide is out. Kelhain, one <if I la* 
early naturalists, reported seeing in the Johore Straits ‘hundreds tU 
small green herons (Bulondes j(rj(iuici(sy which when approadual ‘rose 
in regular Hocks’, but this record seems to belong to the gofnl old 
days Avhen everything was plentifiiL Nowadays, Hutorides 
Striated, answers mure to Stuart Baker’s dcsseript ifin of it ‘a u-ry 
solitary little bird’. 

Even in the breeding season, it prefer.s a nioniv niirser} a 
crowded maternity ward. I found three nests on the morning of Jniu* 
24th, more by accident than <lesign, when I was taking a walk in 
the mud in a mangrove swamp near laiyang, on the north shoi'c of 
Singapore island. All the n(.*sts were placed about Iwelvf; to liltefu^ 
feet high, in mangrovt* trees: tin* first nest was still admilding ; ibr 
second contained two pale gr(*en (g-gs with shells fif a rongli fe’vlurc; 
and the third was occupied by a single bird in the elambming -uagi 
oi youth. None of tla^ nest tn*es grew vt:ry close logeilier. 

I marked down nest iiumbfa‘ two for photograpJn , imt ms, gotn! 
intentions were elbowed out by busitu^ss prfibhuns so th.al it u.m rioi 
until August 2nd that 1 was abli^ to rende/vfUK at numlHa niir, 

which by now contained two young birds ■ in an a.cl\'aiief*d stage lU 
growth. 

Ihe juvenile birds, in down and fpiiils, had the « omii al hiUii lii'fi 
look of tiny old men, the grey dtiwn on tlieir luMfls h*uding them a n’- 
'verpice beyond their years, llteir boundhiss tuiergv am! iuriui^ifiveur's*** 
behecl these looks, and ^ the ■ vigour with which the aflttlf’s fiill 
seized and the oliver-twlst’, «»r ■ asking-lor-more'wrtmi’lu adiniihsiejedt 
was' certainly a lesson in .'how to take liherlH*s with fine's parent, 

IS; usual with birds of the hertm tribe, the young were fial fiv regiiigiia 

nestlings also ojicrated ihcir flnmli uaiit j 
and brought up their food, which iliey swallowf^d again latm* v. hen f'U 
m peace. If I came too close tf) the nest, however, ihev Itineed 
out furiously with their sharp hills, a form of atiaek not lo'fm lek. n 
too lightly. 

Feeding occurred only al long intervals. After eat h naatf, mm 
adult, the female, always hopped on a nearby braiadi and spent niarn 

minutes scratching and meticulously preening her ^l■llt!lel^. ’Ihe 
male, unable fully to reconcile himself to tin- maehan :nni ih.- Indt 
approached the nest with caution, quickly delivered ih.' grorei i.-s, iuvl 
then beat a hasty retreat. 'I'lie young-, too, spent much'..!' their spai.- 
ime preening and scratching, in the process loosening t'enthers whi.-li 
pitted awav in the wind. One iitlle fellou- Iri.'d i.i stand on on-- 
leg rvhile he scratched his head v.-ilh the other, hut he h.st hU halan- c 
and fell over. .Anything- moving ai.out in the e^i.c, • n-- 

planes, was watched intently. 
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After my first visit, there was to be an interval of a wet'k l)t;lore 
I could go to the nest ag'ain. By this lime the young were so largo 
that their home, fiimsily built of sticks thrown roughly (ogelher, uas 
too small to hold both birds at once. 1'lie larger bird of iht* two— ■ 
the dilTcrence in si/;e was very noticeable — k«‘|)t pt'ering the edge 
of the nest, flexing- his legs and seemed ready jump. In the end, 
he did jump, and soon clambered out of sight of my hms. Not 
long after, a thunderstorm which had Ix^cn f> re wing all moiniug 
suddenly broke and the rain came dowtt in loi-reuts. W'oi to ihv. 
skin, I, like the male heron, beat a hasty retreat^ luu' did I v.vvr go 
back to the nest again because it was clear that the oilier voungster 
was also ready to leave the nest, and would httve done so hefori* nn 
next visit. 

Barred Bustard«Quail, I'nniix suscifaior (ilrog'iihiris (hAton). 

The Bustard-Quail is a lover of grassland \\}unt.*in it ino\t^s ‘softly 
with no visible feet’, and hides its little, round body sc) elfectivcly 
that it is rarely noticed. Althougii, like all gootl !)irds it is heard 
and not seen, the Bustard-Ouail is probably not (juite. so uncommon 
as might at first appear, d'hcre is a note in my diary which records 
with some surprise my discovery, in 19.^6, of one oi' tlmsc* birds 
‘within sight of the workers' flats at Tiong Bahru', in a built-up ana 
of Singapore. 

Eha (E. H. Ailken) wrote in the ‘Common Birds of India’, b>ne 
of the eccentricities of the Bustard-Quail is that the female makes 
all the noise. The male, as far as 1 know, is silent. He is smaller 
than she, and though I cannot say whether he is literally henpecked, 
there can be little doubt that he is “sair hauden doun”. He has to 
stay at home and mind the babies while she goes gadding about and 
fighting with her female neighbours. This is not scandal, but a 
fact.’ 

It is indeed an odd fact that Ihiniix atrogularis is, by a reversal 
of the ordinary law^s of nature, polyandrous. iVmong Indian and 
Malayan birds, it shares this peculiar distinction only with the Painted 
Snipe {Rostratula hengalensis). The female which is the larger bird, 
and very pugnacious, fights for the hand of her gentleman love, 
winning it in the public lists. Her inability to live at peace with her 
fellow women gets her into trouble because the wily Alalay trapper, 
playing upon this weakness sometimes uses another hen as a deco\', 
and so succeeds in catching* her. 

The henpecked male, so timid in the sight of his Amazonian spouse, 
is nevertheless a veritable tiger in the defence of his family. 
Smythies, in his ‘Birds of Burma’, says that ‘After hatching the eggs, 
which takes about 12 days, the male looks after the young and brings 
them up, performing his duties in an admirable manner; he feeds and 
tends them with the greatest solicitude, brooding them at night and 
fighting for them against all possible enemies, sometimes including 
their own mother, with the greatest bravery.’ 

My photographs ^vere taken at the edge of a newly re-planted rubber 
estate, which borders one of the fairways of the Island Golf Club. 
The nest was a hollow in the ground, and contained four large eggs. 
1 spent several afternoons in my hide, and when not concentrating 
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on the bird, used to amuse myself watxdiing- ' tJie familiar »»i 

familiar fricndvS, sometimes using* familiar languag-e, as they hit «»f* 
their balls from the raised ])laliorm of the old foiiiih lee. 

Blackeaped Tern. Slcriia .v. sumatrana Raffles. 

This , pretty little sea tern clearly ■hncl.s the terriloj'ial waters 
Singapore not absolutely to its liking*. Although ctnnUed amoiig ilir 
resident birds, its numbers have always been so small that tlie I'u -a 
nests . were foimd only in 1949. In whiter, there is usually an inlltr^. 
of visitors which slig'htly augments the local population, 
the Malay Peninsula (an area in which it is nowhere very pleat it nly 
the range of this bird is said to be, ‘Tropical Indian and Pariti^ 
Oceans. Breeds on coral islands from Madagascar and the Seyrin ih 
Islands to the Malay Archipelago and northern Australia, s(.iutlu rn 
China, the Philippine Islands, Liu Kiu Islands, and Sa!iK,Kin IslamK/' 

The Blacknaped Tern exhibits a particular fondness lor Mtsail 
islands, or even large rocks, whereon to place its nest. M}* plaUe- 
graphs were taken on a large rock, lying in mid-stream in the Strait'^ 
of Johore, just off the seaside resoi“t of Lovang, Twta pairs t*t 
breeding birds were using the site, and we discovered one young, 
almost ready to fly, and one egg*. The usual clutch is saitl to is- 
two, but it seems unlikely that the Malay fishermen had raided I Iris 
small colony, although F. G. H. Allen when he first discmtu’ed il on 
June i2tli, 1949, reported finding ihree breeding' pairs, two wiili 
clutches of 2 eg'gs, and one with a cluff.’h of 3. 

I spent a whole day, on Jiuif* 261 h, 1052, {dituog'raphiffg tlir 
birds. The tide was well, out when we arrived a\ the rock’al H.ju'mirK. 
and I had some difficulty in climbing it. Onci; on fop, the high uitifi 
prevented me from erecting the clot'h hide, and it is douhiful wlieilitny 
even on a calm day, the tent could have Insm field erect, tm the bare 
surface. Eventually, the probkni was s<dved l,>v using wltm sitae 
that day has come to be known as a ‘purdah’ hide, ‘f, first set up 
the camera on its tripcxl, then draped thit cdoth of the hide o^a u‘, 
at the same time anchoring down the enrls ol the tent imnlv witfi 
a 1-ew bricks. While my friends who had brougfu me om 'm the 
boat went off fishing, M crawled into this upright sack, can- 

not to^ raise my head too high. Fortunatelv it wvm a rtdaiivelv con! 
day without too much direct sun, otlu‘rvvis(‘ the top of mv head' rine 
ycted merely by a single thickness nf khaki doii,. migh't ha^e 
to the boil long before the job was iinislu‘d. 

At first the birds were suspicious, as wa.s to Ik; cxiHM-tcd 

and hereatter showed very l.ttlc more fear of ih.- hi<i.- vide!;. I,,.;,,.- 
well held doxvn, never flappwl in the wind. During the eini.e nc .'Jl 

of waiting, the young bird whieh I was watching keni o, 

immobile, never so much as flatting an eyelid, 
e yp birds dillcred in size, a.s well as fn mlmir: tine 

shghtly larpr than the other, and ha<l pale grer uins-s- the se* ,i:'. •' 
bird was almost pure- white. Even with' the Xtn Iwliiud', Ilk. "i ' 
looked slaithngly bright against the da-1; -jei mm. U’h. , 

MV. B. .tloxaiider. ‘Birds t,f ih(. Ocean' r, u..i 
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ilew around, they uttered impatient grating cries, and aKvays <*ailed 
when tiiey landed on the rock. 1 he iilustraticK) at page 591 disiinetly 
shows the tongue of the bird as it makes its landing 

J. finished niy photogTaphy at three o’clock in the aitcrnooii. By 
this time, after sitting- doubled up for hi hours in the hide, I felt 
and probably looked, exactly like a boiled prawn. 

Lesser Crow-Pheasant, ('eiitropus bengalensis javufiensis (Dumoiii). 

Cuckoos, as a 'family, generally live ii|;> to an evil repulatiom in 
Europe, now, as in Shakespeare’s time, 

When daisies pied and violets blue 
And lady-smocks all sllv(U"-white 
And cuckoo-buds of yellow hue 

Do paint the meadows with deliglil, 

The cuckoo then, on every Irei*, 

■ Mocks married men; for tints sings he, Cuckoo; 

Cuckoo, cuckoo; O, word of fear, 

Unpleasing to a married ear! 

And unpleasing, not only to human ear, but also to tlie ear of birds. 
In Europe, or India, or Malaya, or wherever the parasitir rurkoo 
is to be found, its presence is not welcomed by the avian popuiaikm 
which frequently mobs it. Even in a family of black sheep, then- 
must be a few white ones; one of the white ones, in an otherwise 
predominantly black family, is Centropus bengalensis^ known also as 
the Lesser Grow-Fheasant, Coucal or Lark-heeled Cuckoo. This 
member is thoroughly respectable, building its own home and rearing 
its own family. And, I regret to say, like many nice, respectable 
people, it is also rather dull. 

Its body and tail are black, and wings dark chestnut The bill 
is black, as also are its legs and feet. Whereas the adult bir<l looks 
dull and behaves in an equally dull manner, the young is positively 
ugly. In the down and quill stage, black skin covers its W’hole Ixxiy, 
and stiff Avhite hairs sprout from the top of its head. When I put 
my hand on the nest, it hissed violently at me like a snake, lauising 
a sudden and quite unpremeditated withdrawal. 

The adult bird, with its rounded wings, is not a strong lller but 
progresses by means of several quick wing-beats, followtHi by a glide. 
The usual call is a loud Jiood'-hoodAiood, which it utters from the 
top of some low bush or patch of thick lalang-grass. Wdien the 
parent bird approached the nest, it called a rapid chick-chick-chick- 
chick-chick^ followed by a slower kwokj kwok^ Ii'icoUt, k7m>k. 

The nest at which my photographs were taken was found in 
heavy lalang, in wet ground near a small stream. It was a domed 
structure, made by pulling down the tops of the gn-asses and weaving 
them into the nest. The inside was lined with green leaves of the 
cashew-nut tree, and was far from clean. It was through noticing 
a bird with a green leaf in its beak which first led me to the nest. 

For a bird of its size, it was surprising how often the young- was 
fed. The food consisted of grasshoppers, several praying mantis, a 
number of small frogs and one small lizard. The parent bird aKvays 
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Hew into a heavy patch of lalang just behind the nest, then approached 
it with a curious, side-stepping”, ambling gait. After feeding^ it 
would make a leisurely stay, sometimes waiting for the young to 
present its ‘registered package’, and then away it would" go with 
Hopping flight and long legs trailing behind. 

^ The single young in this nest came to a sad end. On my seeond 
visit, more than a week after the first, the little bird had grown so much 
that when I put my hand on the nest to push back a few loose grasses, 
it hopped out aiid jumped into the lalang. My assistant, Ah Luan, 
rushed round to try and catch it, but in doing so stepped on and 
squashed it to death. In death, as in life, it w^s not a pretty 
creature. 

My fellow^ countrymen are said to esteem this bird for its medi- 
cinal ^ properties when soaked in alcohol. Its black skin would 
certainly indicate to Chinese people its health-giving properties- 
Malays, too, put the bird to medicinal use. 

Altogether, a black knight in shining armour ! 


WMtecoIlared Kingfisher. Halcyon chloris humii Sharpe. 

This common bird of a Singapore garden discloses its presence 
y its loud, raucous laughter. It is particularly vocal in the early 
morning, greeting the new day with a harsh, but cheerful voice. 
Ihe pure white body and collar, and green-blue wings, make it so 
conspicuous that it cannot fail to be iioticed. Water is not essential 
to its well-being, and although most' in evidence in the mangrove 
belt, or near the seashore, it also lives and breeds some miles from 
the sea. Nor does it depend solely upon sea-food for its diet, but 
thrives equally well on the insects of an inland garden. I have seen 

it feed its young with grasshoppers, mole-crickets and even a mefiium- 
sized centipede. 


This kingfisher has a curious preference for ants’ nests wherein 
to place Its own. A termite’s nest is found to be a highly desirable 
place for a nursery and black ants’ nests are also used. Stuart 
ker, -when told of this curious story of symbiosis by Kellovv in icji'i, 
to tie true; he placed aside tlie collection of 
a,g ch the latter had .sent to him ‘until this strange storv could 
be confirmed or contradicted’. The fact was soon confinnt^d, and 

t a long account of the breeding habits of 
Sauropatis chlons chloris, by E. G. Herbert of Siam, of which I -ive 

below an interesting extract:— ■ viueu i 

, , V a white-ant’s hill, which was about 

3 fell. This white-ant s hill was close to a native house in a 

irui -garden i^ar Paklat, and the first time I visited tVl'ce was 
on 1&-5-13. On this occasion the young had left the nest and were 
meTh f olose by. The owner of the house offered to show 
'=^*PPed a line around the side of the ant-hill at the 
Th- I S °”‘''^"?e-hole, so that the top could be lifted off complete' 
Ihis he chd exposing to view the nest and entrance tunnel. He sakl 

; a “t r'’ “ ■"“‘■1 ««««” ’ 

t ieio t not deserted. He also said that the bird- nested 

them me,y year at about the same time. The followingy-e u 1 

5 ' ' 
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again visited the spot and the man opened the nest in the same way,, 
sliowing me on this occasion three half-hedged birds. The parent 
birds were exceedingly noisy, but shortly after we had finished one 
of them entered the nest, so there was no fear of them deserting. 
The ants’ nest was “alive”, and the ants set to work at once to join 
the top with the main block.’ 

My photographs were taken in the Sime Road area of Singapore, 
near ^MacRitchie reservoir, but some distance from the sea. The 
kingfisher’s nest was placed inside a termites' nest^ situated in an 
Alhiz'ziti hilcata tree some 15 feet from the ground. The ants’ nest 
Was alive-j and the photograph clearly shows tlie way in which areas 
of hark have been stripped olf the tree. Before 1 had an opportunity 
io examine the birds’ nest, however, its contents were robbed by 
some young' urchins. 

Onti day, after a spell of photograpliy I enierg*ed from the hide 
at the top of the W'Ooden tower, just as a Malay woman, of ripe years 
but }'oulhful instincts, passed by beneath : 

‘Rli, ba !’, said she in surprise Svliat are you doing up there?’ 

T am taking pictures of birds’, I replied. 

‘Oh ho!’, she said ‘you can’t fool me. That’s as cleverly dis- 
guised a human love-nest as ever I’ve seen.’ And laughing another 
sensual laugh, she continued on her way. 


{To he continued) 


HOST-PLANTS, DISTRIBUTiON AND ABUNDANCE OF 
THRIPS (THYSANOPTERA) OF BOMBAY STATFA 


Narayan G. Patel, m. sc. (Agri.) 

Entomological OfficerAn-Charge, DDT and 
AlUed Insecticides Scheme 


G. A. Patel, M.sc,, ph.d. (Cornell), 

Agricidtural Entomologist to Go^veniment of Bombay State 

In the Bombay State, the natural order Thysanoptera has not 
been studied previously and from the survey of the scattered published 
and unpublished reports it had become abundantly clear that a large 
scope existed in studying the distribution and abundance of thrips 
fauna in this State. Further^ in the past, though several persons 
have worked on the systematics of Thysanoptera in the Indian sub- 
continent, little information has been published as to the host range 
of the species so far described. Hence an attempt was made to survey 
the Bomba}' State with a view to collect and identify the species 
prevalent in this area, and record their hosts, the plant part ordinarily 
infested, the intensity of abundance and the period of the year when 
the insect can be found. 

During 1950 and 1951 insects were collected from the following 
localities: Viramgam, Detroj, Pavaghadh, Baroda, Anand and Surat, 
in Gujarat; Bombay suburbs; Khandala, Lonavala, Poona and its 
surroundings in Deccan. 

From a survey, lasting over two years, it is estimated that a total 
of nearly 70 species of the suborders Terebrantia and Tubulifera are 
in our collection: Out of these so far we have been able to positively 
identify 17 species of the suborder Terebrantia. The remaining are 
under study and the information pertaining to them will form the 
matter for a subsequent communication. The identified species are 
the following:-*-^ 

Suborder Terebrantia Haliday 
Family Aeolo thripidae U z e 1. 

1. Aeolothnps fasciatus Linn: 

Family H e 1 i o t h r i p i d a e S h u m s h e r. 

Subfamily — Heliothripinae Karny. 

2. Hercothrips indicus Bagnall. 

3. Rhipiphorothrips cnienlatus Hood. 

4. Tryphactothrips riitherfordi Bagnall. 

degree of Poona Uiiiversuv. 

piesented by the fii^t named author under the guidance of tfes latter. 
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Family Thripidae UzeL 
Subfamily — Cbirothripinae Karny. 

5. Chirothrips manicatus Haliday. 

6. Neocrynothrips {Ramakrishnoihnps) jonnaphila Ramakrishna. 

Subfamily — ^Thripinae Karny* 

7. Achaetothrips mundiis Karny. 

8. Anaphothrips flamcinctus Karny. 

9. Anaphothrips (Dantahahuthrips] sacchari Sliumsher. 

10. Aftaphothrips {Scirtothrips) dorsalis Hood. 

11. Ayyaria chaetophora Karny. 

12. FrankUniella sidpJnirea Schmutz. 

13. Microcephalothrips hrevipalpis Karny. 

14. Scolothrips asura Ramakrishna and Margabaodhu. 

15. Scolothrips sexmacidattis Pergande. 

16. Thrips [Isothrips) orientalis Bagnall. 

17. Thrips tabaci Lindeman. 

While collecting these species, notes were made as to the locality, 
hosts, part of the plant infested and the abundance. This information 
along with the relevant information published by earlier workers is 
put together and given below. 


Suborder Terebrantia 

Family Aeolothripidae 

I. Aeolothrips fasciatus Linn, (1761) 

The existing information pertaining to the hosts, parts of plants 
infested and the locality are tabulated below: — 


Family of 
host plant 

Host species 

1 

i Plant part 
^ infested 

Locality 

Period ^ 
of 

collection 

Reference 

Anacardiaceae 

Mangiftra indica 

Flowers 

Pusa 

191 0 I Bagnall 

Compositae ... 

Carihamtis itndorius 


Delhi 

1910 

(lyiy) 

Hood 

Cruciferae ... 

Brassica campestris 




(1919) 


var. dichotom 



— 

Shumsher 


,, V, 

tt 



(1919) 


! var. sarson \ 

»> ■■ 



„ 

Graminae ... 

1 Saccharum officin- 



j* . . 

1910 

Kamk. & . 


1 armn 




Marg. 

Leguminosae 

Lathyrus odoratus 

Flowers I 

> j 


(1913) 

Shumsher 


£. saiivus 

i 

1 1 » 

1810 

(1949) 


Medicago saiiz/a 

' Leaves i 

1 


1910 

[■ ' 
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Several examples of this species were collected at Poona in January 
1951 on leaves and leaf sheaths of S. officinamm (Grarnineae) and a 
few examples on flowers of Allium cepa (Liliaceae). The intensity 
of infestation was mild on the former host plant whereas it was in- 
significant on the latter. 

Family H e 1 i o t li r i p i d a e. 

Subfamily — Heliothripinae. . 

2. Hercoihrips indicus Bagnall (1913). 

Information regarding the range''of host plants, the plant part 
infested and the distribution recorded in India is given below:- — 


Family of 
host, plant 

Host species 

Plant 

part 

infested 

Locality 

Period 

of 

collection 

Reference 

Araceae 

Colocasia sp. 


N. Ci rears 


Ramk. (1928) 

Crnciferae ' 

; Brassica ole^'acea 1 

— 

Bombay 

— 

Leguminosaei Arachis hypo&aea 

Flowers 

S. Arcot 

— 


Palmaceae ... 

Crotolaria jimcea 

Date palm 

— 

Pusa 

Sirguppa 

— 


Solanaceae... 

Solanum melon gena 

S. iuberostirn 

— 

Surat 

Bombay 

— 

9 » 99 


This species has been found on the leaves of Gynandropsis gynandnt 
(Capparidaceae) in a mild form at Anand in January 1950. Similar 
infestation has been also noticed on leaves and flowers of Dianthus 
plumeri (Caryophyllaceae) in the month of March 1951 at Poona while 
rnoderately heavy infestation on the leaves and stems of Carthamus 
Hnctorius (Compositae) have been seen mildly infested in September and 
February 1950 at Poona. The flowers of AfitiTyJiitiHfit sp. (Scrophu- 
lariaceae) had mild infestation in January 1951 in the same localities. 

In addition to brinjal and potato reported by Ramakrishna (1928) this 
species has been found to infest mildly the leaves of tomatoes 
{Lycoperstcon esculentum, Solanaceae) in the month of October 1950 
near Anand, while at Poona the species has been observed infestino- 
potato crop in February 1951. 

The other host plants of the species are Foeniculum viilgare 
(Umbelliferae) and Cannabis sativa (Moraceae). Mild infestation on 
the leaves and stems of the former has been observed at Anand in 
October 1950, while the infestation on leaves and stems of the latter 
was moderately heavy in December 1950 at Poona. 

As the species causes considerable damage to cultivated plants, it is 
one of the agriculturally important species. It is however intercsiinj- 
to note that though this species is a serious pest on cotton in Sudan 
(Coibett ^1920) the earlier (Ramk. 1932) and present observations for 
i9pO ana 1951 m many localities have curiouslv shown that it wa- 
neither present on cotton nor on any plant of the family .Malvaceae t. , 

recently in September-October 1932. 
we have recorded this insect as a pest on cotton and F. vulgarc, cr.ir-iau' 
seveie damage at Viramgam, and in other N. Gujarat districts 
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3. Rhipiplwrothrips cmentatus Hood (1919). 

This insect is also of considerable agricultural importance, as 
fnfictS? “umber of economic host plants have been found to be 
infested Ramakrishna Ayyar (1928) has described the iniury caused 

existing information as to L hostT' 

range, etc., IS given below; — 


Family of 

Host species 

j Plant 


Period 


host plant 

1 part 

1 Locality 

of 

Reference 



1 infested 

1 

1 

i 

'collection j 

/ 1 • 

Anacardia- 



! 

j 

1 


ceae 

Mangiferci mdica 

1 Leaves 

1 Lyallpiir 

! 

Ramk, & 



j 

i 

i 

1 

Marg. 



j Flowers 

Coimbatore 

1 

(1939) 

Combreta- 

>? > j 

I 1924 

Karny 

ceae 

Terniinalia arjuna 

j Leaves 

Lyallpur 


(J925) 
Ramk. & 






Marg. 

Mimoseae ... 

Prosopis spicigera 

it 

Maddur 

1928 

(1939) 

Karny 




Bangalore 


(1925) 


j> jj 

it 

— 

Ramk. 






(1928) 

Ramk. 


»» jj 

it 

Lyallpur 

■" 

& 






Marg. 

Myrtaceae ... 

Eugenia sp. 

>> 

Coimbatore 

1924 

(1939) 

Ramk. 

Punicaceae ... 

Punka granatiim 


Lyallpur 

— 

(1928) 
Ramk. & 






Marg. 

Rosaceae ... 

Rosa sp. 

a 

Coimbatore 



(1939) 

Karny 


>» 

a 

Palur 


(1928) 

Karny 

Vitaceae 

Viiis vinifera 

i t 

Coimbatore 

1923 

(1928) 

Karny 


>» it 

it 

Bezwada 


(1928) 

Ramk. 


j* it 

it 

Madura 



(1928) 
Ramk. & 






Marg. 




Travancore 


(1931) 


it )t 

>» 

— 

Ramk. & 

■ 




i 

Marg. 

1 




1 

1 

(1931) 


' “T'uia reported earlier (Ramk. and Maro- iq,q\ 
in rg^a? Alanr^* infest mildly the leaves of 

ST 

thrspectffe pSsS? inTsignificSr " September"9'5x’''S 

latter *11 • r numbers on the leaves of tfip 

bT f'/r 

also collected in 1923’'^ CoimbSorrC^irny'lgjJ).^*'' specimens were 


THi^JPS .(THYSANOPTERA) OF BOMBAY STATE' ' CJOl 

The species has greater economic importance as a pesl on grape 
vine (F. vimfera). In the Bombay vState it is; particularly abunduni 
in Nasik, whereas, moderate , damage on the leaves has also been 
observed on this host in September 1951 in Poona. 

4. Tryphactofhrips Bagnall (1915). 

So far this species has only been collected from the leaves of 
Gossypium' herhaceum (Malvaceae) at Coimbatore (Ramk. 1928) and 
from the dowers of Datura sp. (Solanaceae) at S.; Arcot (Pergande 
.1894).' ■ ^ '■ 

From the collection made by us it , is observed that the species 
has a wide host range. It has been found to intest mildly the leaves of 
Calotropis sp. (Asclepiadaceae) and Acalypia sp. (Eiiphorbiaceae) in 
the month of July 1950 at Poona. Mild infestation on the leaves of 
Morns indica (Moraceae) has been observed in September 1950 in the 
same locality. Further the leaves of Santalum alhiim (Santalaceae) 
mid Sapindus tvifoliatus (Sapindaceae) have been observed to have 
few specimens of the species in January 1950 and October 1950 
pectively at Baroda. 

Family T h r i p i d a e. 

Subfamily — Cliirothripinae. 

5. Chirotlirips manlcatus Haliday (1836). 

The species has only been, reported on NicoUana tahacum from 
Coimbatore (Ramk, and I\larg. 1931). In the Bombay State however 
few insects have been obtained from sweeping from grasses in April 
and August 1951 at Poona, and in December 1951 at Delroj. 

6. Neocorynothrips (RamakrisJinotlirips) jonnaphila Ramk. (1928). 

The species has been observed on the Howlers of Brassica canipesfris 
var. sarson (Cruciferae) at Delhi (Shumsher 1949). It iis also common 
on the members of the family Graminae. It has been observed on 
leaves of Sacchanim officinam and in leaf sheaths of Sorghum vulgare 
(Ramk. 1928) at Coimbatore. It has also been collected from tassels 
of Zea may 5 at Guntur (Ramk. 1928'). 

Mild and moderate infestations of this thrips have been noted at 
Pooiia in the leaf sheath of S: officiuariim and S, vulgare in August 
1950 and April 1951 respectively,. 

Subfamily — Thripinae. 

7. Achaetothrips miindus Karny (1925). 

^ Formerly this species has been collected on wdld host at Talipai-amJja 
(Karny 1925). However in Poona mild infestation on tender shoots 
a,nd leaves ot sweet potatoes {Ipomoea batatas y Fam. Convolviilaceat/i 
has beeen observed in September 1950. 

8. Anaphoflirips flxivicincfus Karny (1912). 

Members o:t the fa,iiiily Graminae are most commonlv infesied l:o; 
this species, however three other families of liost plants have 
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been previously recorded. Detailed information pertaining- to tliem 
IS tabulated below;— 


Family of 
host plant 

Host species 

Plant 

part 

infested 

Locality 

Gramineae ... 

Oryza sativa 

Petmiseimu 

spicatum 
; Sacc^m'nwi 

Leaf- 

sheath 

Leaves 

Leaf- 

N. India 

■ ' ■ j» 


i ^ of ficinariwi 

sheath 

1 }j 


Sorghum vulgare 

Leaves 

i S. India 


)’ )) 

Lar heads ' Boilpatti 


Tnticum aesiivuni 

Leaf- 

shealth 

i N. India 


Zea mays 

Cobs 

i 

Lythraceae ... 

Lawsonia inermis 

Flowers 

1 

f i 

Marantaceae. , 

Arrowroot 

Leaves 

Taliparambj 

vSolanaceae ... 

NicoUana tabacum 

Flowers 

N. India 


Period 

of 

collection 


Reference 


' Shnmsher 
I 1949 
j Shnmsher 
j 1949 
i Shumsher 
• ^ 1949 
i Shumsher 
I 1949 
. Ramk. 

I 1928 
Shumsher 
1949 

Shumsher 

1949 

Shumsher 

1949 

Ramk. 

1928 

Shumsher 

1949 


uie lamiiy uramineae reported above have 
also been observed by us to be infested by this species. Thus 
moderate intestat.ons in the leaf sheath of P. spicaUim hWe been noted 
in September 1950 at \iramgam and Detroj ; and mild to heavy 
infestation on leaves and leaf sheaths- of S. vulgare at Poona Nasik 
Anand, Baroda Detroj and Borivali in the post-monsoon aAd elrly 
winter months ot September, October and December 1950. The soS 
was also present in moderate to heavy proportions on all aerial ^paS 
«1 I . aestwmn in Pomia, Bombay and N. Gujarat in the winter months 
of 1950 and 1951. The life history of this species has been worked 
published separately. Few specimens have also been 
collected from the leaves of Zea mays in September 1950. It Ts alS 
common on other grasses tliroughout the year in Poona and N. Gujarat 
In addition to the graminaceous hosts mentioned above mild in 
festation on thedeaves of Avena saliva and Echinochloa stagninahave 
been observed in September 1950 at Poona. It has also^been seen 
in mild abundance in the leaf sheaths of Cynodon dactylon in SLS 5 v 

which have shown mild abundance in September and OctoLr loeo ft 
Poona and Anand respectively. uctobei 1950 at 

on Ihe observed 

bsee-s have a^n ir '“September X950 at Poona, while few 

.pecin^rbet ss I'rs tT'sh^pS 

.»»“(£Sfee2) XtSS 


77/2?/P5 {THYSANOPTERA} OF CiPa 

9. Anaphoihrips {DaritahahMtknp}^) sacchm^i Shn (i949)^ 

The species was described from specimens on the leaf sheaths of 
sugarcme (S. officmam^ at Rupar, N. India (Shum- 

slier 1949). At Poona insignificant population has been observed on 
leaves of grasses, P. spicatum and the leaf sheath of maize (Zea mays) in 
post-monsoon months of 1950 and 1951. It has also been collected 
from leaf-sheaths of grasses from Baroda in October 1951* 

loA Anaphothnps [Scirtothrips) dorsalis Hood (1919)- 

In India, this is probably the most important economic species of 
the order Thysanoptera. As a pest on chillies* (Capsicum anmmm) it is 
known to cause the leaf curl locally known as 'Murda' disease. Its 
life history has been worked by Ramchandra Rao in the year 1928. In 
the Bombay State it is not only a serious pest on chillies but also on 
the newly evolved long staple varieties of cotton. The bionomics 
and control of this species which is under study will be published 
separately. 

The species has been recorded in Coimbatore on shoots of Ricinus 
communis (Euphorbiaceae) on the flowers of Poinciana pulcherrima 
(Leguminosae) on G. herhacetim (Malvaceae), on flowers of P. granatum 
(Piinicaceae) and on Solarium melongena (Solanaceae) Ramk. (1928). 

According to our observations this thrips has got a much wider 
range of host plants and can be called a truly polyphagous species. 
In addition to the five families of host plants mentioned above it has 
now been collected from twelve more families. 

Mild infestation has been seen on the flowers of M. indica (Ana- 
cardiaceae) and C. indica (Cannaceae) in October 1950 at Anand and 
Baroda respectively. The flowers of Echinops echinatus and Gerber a 
of the family Compos it ae have been found to have insignificant popula- 
tion in January 1950 and August 1951 respectively at Poona. In the 
post-monsoon months of September and October of the same year, 
mild infestation of the species has been observed on the flowers and 
leRves of Raphamis sativus (Crucifereae) .at Anand and Poona. At 
the latter place a few specimens have also been collected from the 
leaves of Dioscoria argeria (Dioscoriaceae) in the same season. As 
reported by earlier observers (Ram. 1928) the species has been collected 
on R, communis^ from Anand and Detroj from Gujarat; mild infestation 
was found 'on its flowers and leaves in December 1951. The leaves 
of Setaria indica (Gramineae) have also been found to have insignificant 
population in November 1950 at Poona. 

In the family Leguminosae mild abundance on the flowers of Acacia 
arahica, insignificant population on the leaves of Dolichos hiflorus and 
on the shoots of Phaseolus mungo have been noted in September 1950 
at Poona. Among the different species of cotton, G. hirsutmn has 
shown mild to heavy incidence on all aerial parts from August to 
October at Poona, Jalgaon and Surat^ while the infestation was 
mild on G. herhaceiim in September 1950 at Poona and in December 
1951 at Anand. In the same season of 1950 the species has been 
mildly abundant on flowers of Prosopsis spicigera (Mimosae), while a 
few specimens were also collected on fiow'crs of Psidiuni gujavii 
.(Myrtaceae) and buckwheat at Poona. At the same place and in nearly 
the same season mild infestation has been noted on leaves and tender 
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parts of sp (Rosaceae). The leaves of Mimusops hexandm 

(Sapotaceae) and Zingiber officinale (Zingiberaceae) have been observed 
to have few specimens in September and October of iq^o, at Anand 
and Poona respectively. -^uauu 

infestation on the flowers of Datum 
mtUl in July and insigmhcant population on the leases of L. esculentum 
m September 1950 have existed at Poona. 

II. Ayynria chaeiophora Karnv (1926). 

The species has been previously recorded on R. contniunis and 
garden croton (Euphorbiaeeae) at Saniolkot and Coimbatore (Ramk. 

sif n" an additional host Acalvpha 

-p. 01 the same family has been noted with mild infestation on its 
leaves in July 1950 at Poona. Negligible infe.staiion on an unidentified 
lost species locally known as Dudhakado was found at Pavaghadh 
(Gujarat) in October 1950. 

She flowers of iigna caijang (Legumiimsac) have been mentioned 
as the host from lalimpararaba in .September igo8 (Karnv 102^)., 
.1!? known host of this family is CanavaUa ensiformis from 

which insects were collected in 1933 by Javeri at Poona, the slide of 
which IS m our collection. 

The only other family of host plant noted is that of Amaryllidaceae 
a tew examples on the flowers on Hymerwcallis sp. have been' collected 
111 July 1950 from Poona. 

12. FrankJiniella sulphiirea Schmutz (1913). 

This insect has a wide range of host plants and is gcnerallv more 
abundant in flowers and causes less damage to leaves. The host plants 
recorded so far are listed below: — 


Family of 
host plants 


Host species 


Convolvula- 

ceae 

Cucurbita- 

ceae 


Legumino- 

sae 

Malvaceae.., 

Rosaceae ... 
vSolanaceae 


, Convolviilm sp. 

Benincasa cerifera 
1 Ciiriilliis vulgar h 
i Cticurbiia maxima 
Luff a aegypUca 
M 0 mordka char anti a\ 

Croiolaria juncea 
Hibiscus cannabinus 
it esculentus 
Bosas^, 

Capsicum fruiescens 


! Plant 

Period 


i part 

Locality of col- 

Reference 

.infested 

i 

lection 


1 Flowers Lyallpur — 

Ramk. & Marg. 1939 


Leaves 


Flowers 


Kadiyan 


jRamk. 1939 
1 Ramk. 1928 


In addition to the six families of host plants stated above 
sidphuren has been found on fifteen other families. In October 
1950 mild infestation has been observed in the flowers nC rYTl 
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a^o-entea (Amaraiitliaceae) at Pavaghadh and some specimens were also 
collected from flowers of Nerium indicum and Vinca rosea of the 
family Apocynaceae at Viramgam. The flowers of Dianthus plumcn 
(Caryophylaceae) have been observed with mild intensity m April 

19:50' at Poona. ^ , 1 

The flowers of five species of the family Compos als.> 
been observed as host plants, on .all of which the infestation was oi 
a mild nature. The collections froin ChrysanfJiemum sp,, Hehanllnis 
annuuSf tegef&s etectci w'ere made in October 1^5*0 ^t Pavaghadh, 
Anand and Viramgam respectively. At Poona mild infestation has 
been observed on Dahalia sp. in August 1950 and in 195^ Echinops 
echinatiis. 

The flowers of Ipomea sp. (Convolvulaceae) have been observed to 
have mild infestation in November 1950 at Poona, while similar 
infestation was observed on the flow^ers of Lagenaria siceraria 
(Cucurbitaceae) in October 1950 at Pavaghadh. The flowers of 
Trichosanthus alha and Momordica charantm of the latter family have 
been observed to have mild and insignificant infestation in August 
and October 1950 at Poona and Anand respectively. 

A few specimens of the species have also been collected from the 
flowers of Geranium sanguineum (Geraniaceae) and Ocimum caniini 
(Labiateae) in October 1950 at Poona and Viramgam respectively. 

In the famity Leguminosae so far the insects have been observed 
on flowers of C. juncea (Ram. and Marg. 1939). The flowers of four 
more plants of this family have now been recorded as hosts. These 
are Delonix regia in October 1950 at Viramgam, Dolichos lablah in 
August 1951 at Poona, Lathyrus sativus in November 1950 at Poona 
and Medicago sativa in July 1951 at Mahableshwar. On all these 
except M, satwa the infestations have been of a mild nature while 
from L. only a few specimens were collected. 

Lagasca mollis and Lobelia nic at ini folia (Lobeliaceae) also liaxai 
shown the presence of a few examples in October 1950 and March 
1951 at Poona and Mahableshwar respectively. In addition to the* 
two species of Hibiscus mentioned earlier (Ramk. and Marg. 1939), 
the flow’^ers of PIzb/A'ca.9 rosasinensis have been observed with mild 
infestation in the month of October 1950 at Viramgam. A few indi- 
viduals were noted on flowers of IT. esculenlus at Poona in July 
1950. Further, scanty abundance of this thrips has been observed 
on flowers of Sesamum indicum (Fam. Pedaliaceae) in September 
1950 at Poona and Plumbago seylanica (Plumbaginceae) in October 
1950 at Pavaghadh. 

Moderate infestation on the flowers have been observed on Poriulaca, 
sp. (Portulacaceae, July 1951); Zmyphiis riigosci (Rhamnaceae) Sep- 
tember 1950; Citrus gvandis (Rutaceae) December 1950; A eras sapofa 
(Sapotaceae) July 1950 and on Aiitirrhiniim sp. (Scrophiilariaceae) Jiily 
1950, all of them at Poona. 

As reported earlier (Ram. 1928 and Ramk. & ' Marg, 1939) C. 
fniiescens has also been observed as host in October 1950 at Anand, 
the flowers of which were infested with a few of these thrips. 
In addition to the said plant of the family Solanaceae the flowers of 
L. csciilentiim and S. melon gena have also shown similar infestation 
in August 1950 at Poona. Ibe only other famiN noted is Yerbenaccar., 
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the yomiger leaves of Clerodendrum phlomoides of which have be -n 
seen with m.ld infestation in December 1950 at Poonr 

13- Ahcrocephalothrips hrevipdlpis Karny (1926). 

Of the same fam K- of Co 5 ,no^ sp., T. erecta and Zinnia sp. 

has be'vLt Si; while AoTeorr"°" ^P- 

and on Zinnia sp. in mild abundance. ThTcdLtiolTot'??/^ 

z'^;i«m“msprctSdr'A^^'“^ 

of fiT - A few specimens were collected from the flowers 

f ^ e^oulentiini the leaves 

we e Ladtfrom^uK^s'1"'*?'*- <='>«e"tions from these hosts 

wcit maae trom July to September 1950 at Poona. 

14. Scolothrips asura Ram. and Marg. (1931). 

^am|r4 Tam' SdttminTc^^^^^^^ ^M^rg. 

SunfaZ« JTb«T'(S?nTlacete) STan^arTT^f “tT 

species which has hitherto not been obse'rved^ hac K ^n 
us the description of which will be published later! 

15. Scolothrips sexmacuUtus Pergande (1894). 

^vere collected from Capsiciln imtescSllLu ^ 7 ^P^citnens also 
April 1951 from Poona. ‘ (Solanaceae) and cotton in 

16. Thrips^ (Isoflirips) orieniaUs Bagnall (1915). 

of Jasmimwi sp.^ in TjtembT igi^'^anTS 0 “ lowers 

Oleaceae, April 1919 (Rarny 102,--)^ ^ ^ Monnda ttnetorum Fam. 

We have also ob^ervprl fi.;. • 

of Jasminwn sp. in September ^gfriTpoonT^^ numbers on flowers 
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17. Thrips tabaci Lindmen (1888). 

This species is of world wide occurrence; in India the host plants 
recorded are A, cepa (Liliaceaej at Bellary (Ramk. 1928), G herbaceum., 
(Malvaceae) at Coimbatore (Karny 1925), Tea from Ooty (Ramk. and 
Marff . 1939) and B. oleracea (Cruciferae) at Bombay (karny 1925)* 
On the first host, namely onion, the insects are found on leaf sheaths 
while on cotton they have been collected on flowers and shoots. 

In the Bombay State as in other places the species^ is a pest on onion 
and moderately heavy infestation has been observed in September 1950 
at Poona, Anand, Detroj and Viramgam. 
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ECOLOGICAL NOTES ON A COLONY OF SMALT 
SWALLOW-PLOVERS IN MYSORE STATE 


by 


C. Brooke Worth 

Introduction 

In the Journal for December, iqcj no /in- 4 

River „ Sdr,eshp„r,'’H„l’„'S|„“M“„“e sTe e“ f.! "T”'‘ 
1^2 ,t was attempted to extend observatfons on fhesi bird?“'''”f 
also AO study the avifauna and history of the neSnt swt 
to the swallow-plovers Owinp* tn nnHr c ^ ^ relation 

tbe river, the Mlo»i„g comments do nM™preve°.S‘’° s''™S" “ 

Se£/L"£,?ed*"™^’ ■>“ " -"h o”/ev;.t?“n“.“ 

As indicated in the original note about these hirHc fhra tt 

ir„d".~Sar^t; Srjefe 

Setstf >“S.der Vfe'r.tryrj' 

t ie sand bar also remaining- concealed, beneath the rushimrr =„ro-» 

2 ™e" tl.e.raios abated in late August "an^ tort 

hilt -f Pihvious viGinity, where the river made a rather abrunt^nd 

and a larger segment below, separated bv a narrow but Jeep Sel 
he lower segment, moreover, reached ' closer te tlm Sern banh 
oi the rivei, so that as the flood continued to «;nKc;/lA -l 1 

bars, including numerous nSrow 

s: fntsf ttn^'^ rr "S’ars 

by river currents in sueh\ fashion that ^®P°®‘ted 

least elevation above low water bm a Saduall“^^'- *e 

the downstream tip of the lower Land Ted fi3v TJ7 te ^ 
bank that must have been at lo?T€;t +• 1 ^ terminal sand 

elevated portion of tL ap^r island. than the least 

Fable i indicates the dates on wh!A-i • . . 

records the birds noted on each occasion visited and 

had to be very brief comnTnte ° ^ ° L ‘he trips 

invariably made How^^ observations of birdlife were not 
taken in every instance. ow-plover census was meticulously 

hu» rupurted .o a,u/.„Ci"'';„‘" ^ tS S u “T 

record. The table rontbitmu. * i h • ^ °t a Bangalore sight 

Mysore State, namely the PlTd Hn species recoi'ds for 

tmeiy tiie Pied Harrier, Qrcus melanoleucus, and 
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Temminck’s Stint, Erolia temminckii. Further CDmoteiits <)n the 
species may be made as follows. 


Table I. Birds seen in 1951 and 1952 
Hemavati River, Saldeshpur^ Mysore State 
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1. Jungle Crow, Corvus macrorhynchos Wagier. 

Undoubtedly crows are more frequent visitors to the island than 
indicated by the records in Table i. The species was listed only when 
it occasioned special notice as when, on 13 March, I worried about 
the terns’ chick, and on 12 May, when a pair of lapwings chased 
Jungle Crow into a tree. 

The apparent defencelessnes of swallow-plovers makes it difficult 
to understand why crows might not invade the colony at any tims*, 
drive them from their nests and consume the eggs or young\ But 
even in the absence of such aggressive manoeuvres there were oppor- 
tunities— probably daily— to rob the colony when human intruders 
disturbed the incubating birds. On my own visits T usually tried to 
make observations through binoculars at as g'reat a distance as 
consistent with accurate visualization, but the "record of footprints 
in the sand, plus occasional direct evidence, disclosed that local Indians 
frequently crossed the river at this point, using the island as a steppiiig 
stone. Often they drove cattle or buffaloes onto the island in order 
to wash them, and women also laundered clothes at the lower <.md 
or the large island. Remains of small fires were found in the \'icinitv 
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of the dhobies. Finally, some people merel}’^ wandered along the 
margins of the island looking for useful debris, or sometimes stranding 
tiny hsh in shallow pools in order to scoop them up onto the sand 

to dry. But I was never able to detect that any of these intruders 

human or animal — took a direct interest in nesting birds. 

These many visitors, although arriving and departing sporadically, 
afforded multiple opportunities for crows and other predators to invade 
the nesting territory, for the circling parent birds were a conspicuous 
emblem of circumstances in the area. However I did not see any 
crow approach a nest; nor did I ffnd eggs that had obviously been 
broken by marauders. 

2. White Wagtail, Moiacilla alba Linnaeus. 

Although recorded by Salim Aii as a ‘fairly common* winter visitor 
in Mysore State, this wagtail was observed only irregularly by me 
in the Sakleshpur region. Its occurrence on the island is not signi- 
ficant. 

3. Large Pied Wagtail, Moiacilla mader aspaiensis GmCTin. 

This wagtail is undoubtedly to be considered as part of the island’s 

fauna, for there was little question that the birds were breeding 
nearby and used the island as one of their foraging grounds. On 
April 14, a pair was seen in evident courtship. The presumed male 
lifted its wings over its back and ran back and forth in front of 
the other bird. The same or another male was observed later on the 
same day singing from the top of a small tree on the west bank of 
the river. 

Relation to Swallow^-Plovers : possibly the active pied wagtails 
serve to warn swallow-plovers of the approach of intruders. No 
evidence of competition between the species was obtained. 

4 . Malabar Crested Lark, Galerida malabarica (Scopoli). 

A pair observed on the island on April 14 impressed me as behaving 
‘suspiciously’, for they seemed reluctant to leave a certain small area 
of sand and gravel. Since, however, there is abundant suitable nest- 
ing terrain on a sparsely-grassed slope about a furlong beyond the 
west bank of the river , no reason why the island should have presented 
special attractiveness for this purpose was apparent. This is a frequently 
seen species in Sakleshpur in open habitats. Sig'nificance to Swallow- 
Plovers: probably nil. 

5 . Pied Kingfisher, Ceryle nidis (Linnaeus). 

Salim Ali (2) met this species uncommonly in Mysore State, but 
I have found it the second most abundant kingfisher in Hassan, Mandya 
and Mysore Districts, being exceeded in numbers only by the White- 
breasted Kingfisher. On repeated automobile journeys along the same 
roads, I have seen it time and again at the same locations, suggesting 
that it may be rather sedentary and patchily distributed. The ones 
at the Sakleshpur island probably nested in a sand-bank at the 
river s edge; several likely sites with holes in them were seen, and 
the birds’ fishing activities marked them as residents. 
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No relationship between swallow-plovers and any species of king- 
fisher could be defined. 

6. Coinmon Klngflslieis Alcedo atthk (Linnaeus), 

The remarks under the preceding species must not be construed 
as an indication that Common Kingfishers* are uncommon at Sakleshpur, 
even though Salim All found them generally so in Mysore State {2j, 
On the contrary they could usually be seen on visits to the river, 
and I feel confident that they nested in one of its banks. On May 12, 

I saw a kingfisher catch one of the tiny fish that have already been 
mentioned as being collected by local Indians- through a stranding 
device. Small as its prey was, the kingfisher first flew to a perch in order 
to knock the fish into insensibility before swallowing such a morsel. 

7. Brownheaded Storkbilled Kingfisher, Ramphalcyon capensis 
(Linnaeus). 

To the single record at the island on February 27, may be added 
two other closely contemporaneous records— of a pair — -seen about 
fifteen miles downstream where the banks of the Hemavati are flanked 
by overhanging trees and fringing groves of bamboo. The species 
is probably resident but must be uncommon. 

8 . Whitebreasted Kingfisher, Halcyon smyrnensis (Linnaeus). 

Whitebreasted Kingfishers were often seen and heard throughout 

the Sakleshpur area and elsewhere in neighbouring districts, despite 
Salim All’s statement that it is not a common species in Mysore 
State (2). Since this bird is somewhat emancipated from the immediate 
vicinity of water, the solitary record at the island on February 27 should 
not be taken as representing its local status. 

9. Crested Serpent-Eagle, Spilornis cheela (Latham). 

Next to kites and vultures, serpent-eagles are among the commonest 
raptorial birds of the Sakleshpur region, being seen alike in areas 
of heavy and moderate rainfall. The three eagles* noted over the 
island on February 27 circled past at a low elevation with much 
screaming, as if a Triangular’ courtship were in progress. They took 
no evident notice of the swallow-plovers, but there is no valid reason 
to discount serpent-eagles as potential predators* in their occasional 
passage over the nesting site. 

10. Pariah Kite, Milvus migmm iLoddaevt), 

Like the Jungle Crow, Pariah Kites were seen at or near the 
island far more frequently than listed in my note-book. The one 
recorded on January 22 was mentioned because it alighted and drank 
from the river. Brahminy Kites, Haliastur indtis (Boddaert), were 
also numerous in the vicinity, especially over paddy fields along the 
east bank. Both species of kite must be regarded as constant 
threats to breeding swallow-plovers, not merely to their eggs and 
variously grown young, but to the parent birds themselves. But no 
evidence to support this opinion can be advanced from field obser- 
vations. 
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11, Pied Harrier, Circus melanoleiicns (Pennant). 

An adult male of this species rlew over the island on January 22. 
Hitherto unrecorded from Mysore State, tins species had, I believe, 
already appeared twice through my binoculars, — once in the previous 
winter in Sakleshpur, and once during that same season high over 
Bangalore. In the latter instance my attention was drawn to the 
soaring bird by the sudden upturned eyes of pet pigeons that were 
ingesting driveway gravel. As an aside, I recommend the keeping 
and close observation of domestic poultry to those who wish to spot 
high-tlying birds— no better look-outs exist. 

IMalsh Harriers Circus aeruginosas (Linnaeus), although not re- 
corded in my notebook, were seen also to visit the Sakleshpur island, 
occasionally alighting to drink from the river. Neither species of 
harrier is likel}- to have had an ecological relationship with swallow- 
plovers. 

12 . Small Swaliow-Plover, Glareola lactea Temminck. 

This, the chief breeding species of the Sakleshpur island, has been 
selected as a centre around which to relate other birds occupying the 
same habitat. Yet so far as can be determined, the swallow-plovers 
lead a serenely detached existence in which other species may come, 
or go without making a scrap of difference. 

Actually the swallow-plovers must afford one of the best available 
lessons in the danger of taking field observations to one’s anthropo- 
morphic heart, for the apparent placidness of these birds is no sure 
indication that they are not vividly and vitally awarej of each impending 
danger to themselves and their colony. A snail, threatened by a 
blackbird, may appear equally unperturbed, but in that case we may 
be confident that the snail has no premonition of its danger. But 
when a warm-blooded vertebrate, especially a bird, is concerned, we 
are accustomed to think of it in terms of a scatter-brained hen or 
even a frantic mouse. Nevertheless it cannot be proved that tranquillity 
may not be a species trait entirely compatible with such awareness of 
danger as characterizes more demonstrative forms. Actually such 
tranquillity in some cases may have definite survival value to the species, 
so that it comes to denote as important a protective device as the 
more conspicuous manoeuvres for defence or escape of such note- 
worthy, if diverse, organisms as mice, muntjacs and women. 

Following the disappearance of swallow-plovers from the Saklesh- 
pur island during the sduthwest monsoon of 1951, no systematic 
attempt was made to ascertain the date of their return, since it was 
not known with assurance that this species uses the same nesting 
site year after year. Their continued absence 01.1 20 November, when 
the island was again exposed, may be an indication that such birds 
practise a distinct annual migration to an alternative habitat, but as 
will be disclosed in the next paragraph, this conclusion cannot be 
drawn from my field data. 

On 22 January, 1952, the island was again devoid of birds. But 
about one furlong upstream, towards Sakleshpur, I came upon thirteen 
swallow-plovers on a different island. It occurred to me that thev 
might have been at this site when I visited the river ' two months 
previously, for on the former occasion I limited my inspection to the 
breeding island. ' ' 
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The swallow-plovers were all resting on the sand, tnust ot Ihein 
near the water-line. Nine were on the island itself and lour were 
on the opposite bank of a narrow channel. They sat w»th their 
breasts facing the sun, but they turned their heads to watch me d 
I were not ill a direct line with them. 1 hey rested singly ior ttic 
most part, although there was one gToup of three within a loot 
one another. The others' were scattered five to ten yards apart. 1 he biixi^ 
were squatting* on the sand, one of them in a natural depression, hut 
gave no sign of being (or pretending to be) incubating parents. The} 
were not at all disturbed by my presence and allowed me to giU wilhin 
the closest range of my 8'x binoculars. Even then one bird nierel\* 
walked away a few steps, rather than Hying. 

One swallow-plover that I disturbed fiew some distance and landid 
in front of another one. As it alighted it bent forward in a deep liuw, 
as If it had stopped too quickly and had ‘nosed over* like an airplane. 
I could not see the other bird’s immediate response, but they next 
walked rapidly past one another, turned, and again -walked rapidly 
past one another. One of the birds then withdrew to a distance uf 
severai yards. No other symptom of awareness of one swallow-plover 
about other swallow-plovers was displayed. I did not hear any of the 
flock make a sound. 

The birds may have been on this island because of human acti\*ity 
(diiobies and fishermen) on the breeding island at the time. They 
clearly exhibited no activity suggesting early territorialism at a nesting 
site. 

Now that it was known that the small sw'allow-^plovers liacl 
‘returned’ to Sakleshpur, observations were carried out more regularly 
and, when possible, in greater detail. A brief visit on 30 January, 
revealed the birds as still present on the upper island. A group of 
six were sitting at intervals of about a foot from each other. The 
rest were scattered. . One, on a small sand-bar below the island, had 
‘the gapes,’ repeatedly turning up its head and spreading* its mandibles 
to their maximum extent. This behaviour was not observed again. 

On 7 February two swallow-plovers were found on the breeding 
island j while at least eleven could be counted on the upper one. They 
were definitely more scattered than previously. However j they still 
showed no resentment towards me or any social behaviour among' 
themselves, other than the fact that they formed an assembled flock. 

On 27 February twenty to twenty-five swallow-piovers were prcsenl, 
all of them now on the original breeding island. The considerahic 
increase in. numbers, plus the return of all birds to a former nesting sit-, 
were suggestive, ol an influx of native birds. from an extended sojtjum 
elsewhere. This is perhaps the strongest argument that can be oircred 
in favour of ■ the ..'theory ' of ' an - annual— if local — mig,ration by members 
of this species. . 

A number -of scooped-oiit , hollows in the sand were observed where 
the swajlow-piovers had been resting*.. But the birds did not b*ehave 
aggressively or defensively, being on 'the whole undisturbed bv my 
piesence. Perhaps scooping* out false nests at this season is. a 'harl)ing<..’r 
of ^ stronger urges soon to- be felt,. Another portent of increased 
activity was .a soft rasping" mote, uttered Infrequently however. 

On i3-!^farc.li many depressions ' in" ' .the sand, but no eggs, were 
noted. The eighteen swallow-olovers seen' wprp TtJL-’pll 
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the island, some in pairs, others singly or in small groups. They 
behaved as if slightly disturbed, gave a few mild whistles and hew 

about a bit. . • r n 

This behaviour, considering the undemonstrativeness of swallow- 

plovers, should probably have been interpreted in terms of high passion, 
for on the following visit to the island on 29 March the first nest of 
the year was discovered. It contained only, one egg, but it was 
among a large number of scooped-out hollows that appeared to^ re- 
present the center of impending reproductive activities. This precocious 
egg antedates Major Pythian-Adams's clutch from an island in the 
Cauvery River by only twelve days (2), so that a highly consistent 
annual rhythm in breeding biology of swallow-plovers in Mysore State 
seems to have been outlined. 

The nest hollows on the Sakleshpur island, begun long before 
the appearance of eggs, may have served as more than stimuli^ to 
dormant sexual urges, for there was evidence that they were being 
used at night for sleeping purposes. Many of them had collections 
ot fecal material at their centres, or frequently at a point near the 
edge. Since swallow-plovers, as observed by day, were usually seen 
near the margins of the island, fecal accumulations must have been 
deposited during the hours of night. Nesting- or sleeping-hollows were 
situated close to the centre of the island. Some of them appeared 
to have been made entirely by the birds, while others looked 
old cattle, buffalo or human foot-prints that had been adapted for use 
with the least possible amount of architectural modification. 

The evidence of fecal accumulations in hollows indicated^ that each 
bird might occupy more than one such dormitory on successive nights, 
for the number of hollows with signs of tenancy exceeded the number 
of birds— twenty-one— that I was able to count on this occasion. ^ 

Most of the hollows, including the one containing an egg, were in 
gravelly parts of the island, although there were both gravelly and 
sandy stretches in equally elevated and otherwise ideal places., he 
actual nest and the other hollows were five or six inches in diameter 
and about an inch to one-and-a-half inches deep. I could not discern 
that the birds brought any extraneous material whatsoever to contribute 
to the construction or decor of their nests. 

The behaviour of the swallow-plovers remained sedate on this 
occasion, despite the fact that many of them must have been on the 
verge of laying eggs. They sat about in groups and moved only 
when I approached closely. Then some flew a short distance, while 
others went as far as the lower end of the island. There were no 
outcries of wing-dragging. The owners of the egg could not be dis- 
tinguished by their differential antics. 

Between 29 March and 14 April something must have happened 
at the breeding island to cause a profound disturbance among the 
swallow-plovers. On the latter date I first saw no birds at all, but 
soon I discovered .about twelve of them on a small island just above 
the main one (not the upper island mentioned in January). 

At the site of the nest found on 29 March on the main island a 
swallow-plover flew about near me calling, but I could not find the 
nest. The bird seemed agitated. I found no other nests here and 
the scraped hollows seemed not to have been recently worked. At 
the small upper island I found three nests with two eggs and one 
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nest with one egg. The birds were excited, hying about calling or 
else squatting on false nests or feigning* injury. They did not drag 
'broken' wings, but settled on the ground and beat botli wings 
simultaneousiy against the sand. They would often run iov short 
distances and again feign injury to entice me away. ^ 

This island was not built up as high above river level as the mani 
breeding island. It was also less gravelly, consisting principally of 
a mixture of sand and mud. The color blended with that o( ihc 
eggs, but owing to texture of f he ground, eggs were easy to see. 
Some xiests were next to land-marks such as sticks or wisps of grass, 
others not so related. 

A few swallow-plovers were feigning injury on a still smaller 
island just upstream from the current nesting* area, but no nests or 
eggs were found there and it is possible that the birds were merely 
trying to draw me farther away from the new breeding site. 

There were no marks on the original breeding island to indicate 
why it had been abandoned so abruptly. Since most of the female 
birds must have been on the point of egg-laying, a strong stimulus 
would be required to force them to seek other nesting territory at 
such a time. The fact that only twelve birds remained nearby also 
points to a major deterrent event at the main island, so violent that 
some of the birds left the area entirely. Presumably the ones that 
merely moved upstream for a short distance must have scooped out 
nests and laid eggs almost at once. 

Between this visit and my next one on 28 April, Sakleshpur received 
its first annual 'blossom showers', eagerly looked forward to by the 
coffee planters. This rainfall, which may be heavy although of short 
duration, further obscured the history of nesting’ swallow-plovers. 
For on this day no nests were to be seen and only four birds remained 
in the vicinity. These were at the recent breeding site and behaved 
like nesting birds, flying about calling, or alighting with Talsc nest' 
actions. No young birds were found despite a careful search in an 
environment that afforded almost no chance for their concealment. 

It appeared inescapable to me that tragedy had overtaken the 
colony. If young birds had been fledged, at least the twelve adults 
seen two weeks previously should still have been present. Perhaps 
a heavy shower had caused a sudden temporary rise in the river am! 
washed away the eggs and young. Or perhaps the negative force 
experienced at the main island had now been directed at the new 
breeding area; if so, all traces of its nature had been obliterated bv 
the rain. Former nests could not be identified in the sand and eveij 
what appeared to be numerous recent buffalo or bullock tracks could 
not be ascribed definitely to that category. 

On 12 May there had again been several heavy showers. No 
swallow-plovers were at the recent breeding site, but I located three 
pairs near the spot where they were first seen in January, 1952. They 
behaved in a slightly 'territorial' fashion but not like^ nesting birds. 
No fledglings' were present. 

On 29 May twelve birds were seen at the January site. No 
fledglings were among them and they behaved in an uncuncermxl 
manner. 

The 1952 monsoon set in early in June, and on my next visit to 
oakleslipur all the islands in the Hemavati River were submtTi^ed. 
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By 25 September^ it was again possible to search the river banks 
and some of the islands. On this occasion I took pains to look up 
and down stream for a considerable distance beyond the breeding 
center but no swallow-plovers were found. It would seem that they 
really do go elsewhere during the monsoon. 

13 , River TQttk^ Stef na aurantia Gray. 

This species has been seen along the river on more occasions than 
the single listing of its presence on 22 January in this series of 
notes. A pair was observed several tiines in 1951, but it is doubtful 
that they nested within the narrow spatial limits of my survey. 

14 . Blackbellied Tern, Sterna melano gaster Temminck. 

Major Phythian-Adams’s failure to find a nest of the Blackbellied 
Tern prompts me to cite the first breeding record of the species in 
Mysore State. In Table i it will be seen that at least one pair of 
these terns was resident constantly at Sakleshpur. 

On 20 November it was noted that the terns were in breeding- 
plumage, having by this time recovered from their post-nuptial 
appearance. 

On 7 February both birds flew close over my head, one of them 
uttering a short nasal ^a-a-ak This was on the swallow^-p lovers’ 
breeding island and at a time of year when the latter birds were still 
behaving in non-aggressive fashion. The terns were definitely court- 
ing. One alighted on a sand bar and the other went off to fish. 
Presently the second one caught a minnow and brought it to the 
sitting bird. But instead of giving up the fish, the captor immedi- 
ately flew away with it, as if inviting pursuit. The sitting tern 
followed half-heartedly and soon landed on another sand bar. This 
time the fisherman came down and yielded the minnow, whereupon 
the recipient dashed off with it, the donor following in enthusiastic 
chase. The game of tag w-as quickly over and the terns reverted 
to quiet behavior. 

Although three birds were present on 27 February, two of these 
were obviously already a mated pair. These two were agitated by 
my presence and swooped so close to my head that I could hear the 
wind in their wings as they veered away. One did the ‘broken-wing 
act’ on the swallow-plovers’ island, although I could not find a nest. ' 

The terns sometimes dived at a group of swallow-plovers and 
put them to short flight. They also chased a Jungle Crow from the 
island. 

It was therefore not astonishing on my next visit, 13 March, to 
locate a tern that was brooding over a newly-hatched chick on the 
swallow-plovers’ island. The baby was in a hollow in the sand 
that resembled a true nest. However there were no signs of egg 
shells or of other chicks. The parent birds dived at me in great 
dismay but did not resort to subterfuges to lure me away. On my 
quick withdrawal one of the birds returned promptly to shade the 
chick, for the sunlight was strong. 

On 29 March only one tern contested my presence, but it did 
so vigorously, and I concluded that - the chick was concealed some- 
where nearby. 
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The next visit, on 14 April, was on the day that I discovered the 
first disruption of the swallow-plovers’ colony. Two terns were on 
the same small island to which the swallow-plovers had moved, but 
as this was separated from the first breeding area by a deep, swill ly- 
flowine channel, it seemed unlikely that fledgling terns could have 
accomplished the crossing. The adult terns flew about me to soine 
extent and called, although they were not nearly so dcmunslralive 
as on my last two visits. One was carrying a small fish. '1 lu- clui-lc 

was not seen. , ^ 

Terns were not noted on 28 April. On 12 May the pair that was 
present gave me a cursory inspection, uttering one or two cries, and 
then flew off. The pair seen on 29 May was merely noUxl as present 
in breeding plumage. No terns were seen on 25 Septentber alter 
the southwest monsoon. It is probable that the Saklcshpur pair ol 
birds failed to rear even a single chick and that they left the region 
during the rainy season. 

Relation to swallow-plovers: Nesting terns of either species should 
help to protect swallow-plovers’ nests by their own aggressive behaviour 
toward intruders. However we here encounter two opposed methods 
for accomplishing , the same end, for the swallow-plovers' lack of 
exhibitionism, which may cause them to be overlooked, must be 
counteracted in some degree by terns’ behaviour that is very conspicuous 
irideed during the birds’ efforts to drive enemies from the spot. 

There is no evident competition for food bet^veen terns and swallow- 
plovers, since terns subsist chiefly on fish while swallow-plovers hawk 
insects on the wing (3). Hence their common breeding gi'ound could 
result in strife only if it became over-crowded, which was not; the 
case at Sakleshpur. The occasional diving at swallow-plovers by 
terns during my visits to the island cannot be interpreted as evidciictt 
of antagonism between the two species; the manoeuvre res(‘nihl«‘d 
an act of hyper-excitement on the part of the terns and (lid noi 
arouse a strong response in the swallow-plovers. The harrying nf 
a Jungle Crow over the island by terns would be of definite to 

swallow-plovers and any other species sharing the habitat for brei-ding 
or other purposes. Terns may be considered, on the whole, as fl's- 
tinct ecologic assets in the economy of swallow-plovers, failing in the'u- 
beneficial potential only by virtue of their rarity. 

15. Little Ring Plover, Charadrlns dubins Sco^^^ 

Census figures for this species along the Hemavati River do 
suggest, that the northern form, .C. 'd;.' curonicm Gmelin, was pn-srui 
during the winter months, although Salim Ali collected it at lhal 
season in his . survey ■ of ■' Mysore State (2). ■ On the contrary, ring 
.plovers were; more scarce in January and February than in tht! Iirceding 
season later on. Hence Sakleshpur birds can probably be a,srnbt‘cl 
to the resident subspecies;, C. d. jerdonl (Legge). 

■The first evidence of nesting activity was observed on 27 February, 
vrben several pairs of 'birds were on the swallow-plovers’ island or Tai 
near-by sand bars. On this date one bird was seen to squat a> if nii 
a nest, although investigation proved that this had been a dtnrciving 
manoeuvre. However on 13 Alarch only one ring plover was deii’CJccL 
On 29 March two^pairs were present, and on, 14 April, obsc’rving tin* 

^ same number ot birds, I found one nest with three eggs un a 'Mcrrl 
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bar flanking* the main island near the west bank of the river. On 
withdrawing* from the nest, I saw a parent bird quickly retuim to 
the eggs and stand over them to provide shade. The nest was partly 
overhung* by a small clump of grass. 

As will be disclosed in a moment, it is not possible to state whether 
the clutch was complete at this time. In both Whistler’s book (3) 
and Salim Ali’s ‘Book of Indian Birds’ (4) the full clutch of the Little 
Ring Plover is given as four eggs, but Major Pythian-Adams’s set 
from Mysore State, taken at the same time of the year, consisted of 
only two (2). 

On 28 April, the date on which all the swallow-plovers’ nests had 
disappeared, the Little Ring Plover’s nest had also vanished and I 
saw only one bird close by. The abundance of ring plovers — 12 
birds — on 12 May was associated with breeding behaviour on the part 
of some of them, although no nests or chicks were located. Perhaps 
some of the plovers were recently-fledged young that I failed to 
distinguish from their parents. 

Relationship to swallow-plovers : Little Ring Plovers, being of 
mild disposition, appear not to impinge on the equally placid swallow- 
plovers. The two species commingle in harmony without e\ddent 
competition or conflict from any standpoint. 

16 . Red wattled Lapwing, Lohivanellns indicus (Boddaert). 

During cold weather lapwings were commonly met along banks 
and sand bars of the Hemavati River, But there was no occasion 
later, when the breeding season approached and arrived, to suspect 
that nesting of lapwings on the island was imminent, although the 
behaviour of the remaining pair or two strongly indicated that they 
were rearing young in the environs of paddy fields east of the river. 
Nevertheless the lingering sentinels performed good service to the 
swallow-plovers when they foraged on the island, not only by their 
alarm notes on any pretext whatsoever, but by their active pursuit 
of Jungle Crows. On 12 May the lapwings challenged not only me, 
but harried a crow until it took refuge in a thick tree on the eastern 
bank. Even then one of the lapwings continued to make sallies at 
the lurking bird but was unable to move it from its sanctuary. 

Relationship to swallow-plovers: No direct association between 
species observed; certainly not a competitor. Sentinel activities are 
in the same category as those of the terns, viz., beneficial if it helps 
swallow-plovers to be surrounded by noisily conspicuous and aggressive 
■•Species. ■■..- ■ ■ 

17 * Green Sandpiper, Tringa ochropiis Linnaeus. 

This species may have been more common along the river in winter 
than noted by me, since it was only during the period of these obser- 
vations that I first identified it. 

Relatipnship of all sandpipers to swallow-plovers: No evidence of 
any association whatsoever was noted except in the possible case of 
Greenshanks’ activities as sentinels. 

18 . Common Sandpiper, Actitis hypoleticos (Linnaeus). 

No new observations were made on this species. 
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19. Wood Sandpiper, Tringa glarcola Linnaeus. 
No comments can be made. 


20 Qreenshank, Glottis tiobuluYia (Gunnerus). 

Tlie opinions of Salim Ali that this is a rare winter visitor and of 
Maior Phytliian-Adams that it is only occasionally seen (a) an- 
belied by my experience at Sakleshpur (see Table i). Ihe occunvnces 
of one bird on 12 May and three on 29 May are surely late dates lor 
a ‘winter visitor’. However the species had not returned b>' 
25 September, 1952. My experience with Gi'ceiishanks seems obviously 
to illustrate the lacunae that exist in the knowledge of birds of hlysore, 
State— gaps that cannot possibly be filled by brief collecting or obser- 
vational surveys, but that can be bridged only by prolonged residentiai 
studies. Alas that L cannot serve further in this respt^ct, and that 
bird-watching in Mysore State seems to have no other advocates, ! 

21. Temminck’s Stint, Cah'dm temmme 

A certain confusion regarding this species exists in my mind, 
since I first identified all stints at Sakleshpur as Little Stints, Rrolia 
mintiia (Leisler), on the basis of Sdlim All’s record (2). When I became 
aware of written descriptions of Temminck’s Stints, however, I tiegau 
to make careful field studies of individual birds. It then transpired 
that all the specimens that I could approach to the point of straining* 
my eyes through the minimum focal adjustment of my binoculars had 
white outer tail feathers and greenish legs. There is no assurance 
that Little Stints did not occur at Sakleshpur, but the Temminek’s 
Stints listed in Table i were all satisfactorily identified and cooslitutr* 
a new record for Mysore State. 

Loose flocks of stints along the Heniavati River sometimes num- 
bered as’ many as a dozen or fifteen birds, the first ones being nntnd 
on 22 January, 

22. Whitenecked Stork, episcopus (Boddaert). 

Not met with by Salim All’s survey (2), but seen rather frequently 
by me in Mysore State, The pair that was present on the island 011 
7 February had obviously alighted only to spend the mid-clay lunirs 
and had no relationship to the swallow-plovers’ present or future 
activities (not that they would have i*efused to snatch up a half-doztui 
chicks or eggs, had they been available). 

However the storks provided an amusing twenty minutes for me, 
since I was able to observe them at close quarters for the first time. 
I approached within about 100 feet of the birds, causing them to 
retreat slowly. They either walked ahead or flew across smail channels, 
not seeming alarmed. Once when they came down they bt'gan 
sun themselves. One bird rotated the wings forward so that the lining 
was up.permost. The wing-tips then touched in front of the stork, and 
the lining of the wing was therefore horizontal. It stood on om* 
leg the while. The stork looked as if it were holding up an apron 
to receive a load of potatoes. Then both birds stood with their winrs 
pioperly folded but held out at an angle of about thirty dvgrves from 
me Dody. they looked then like penguins on stilts, the wings resoim 
bling flippers. Finally the storks flew away and soared in high chmles, 
dheir wing positions while perched may have been antics ‘related iv> 
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the dissipation of heat, for it was a hot day, particularly warm on 
the sand bar. 

23 . Little Bgrety Egretta garj^etf a (Linnaeus). 

More common than noted in Table i. No relationship to swallow- 
plovers could be noted. 

24 , Little Green Heron, striains (Linn.). 

The single specimen seen on 30 January, constituting the second 
sight record for Mysore State, was perched on a low branch of a 
tree overhanging the east bank of the river.. On my disturbing it, 
it flew' to a similar perch not far away, bobbing its tail upon alighting. 
Observation through 8k binoculars at close quarters was entirely satis- 
factory to me. 

Discussion 

Whistler (3) cites the rising level of rivers as chief among the 
dangers, to nesting swallow-plovers. To this opinion I freely subscribe 
in view of my own brief observations at Sakleshpur and my resultant 
suspicions. However the foregoing account suggests that there may 
occasionally be incidental factors that contribute to nesting failure. 
An attempt to evaluate all the forces is presented in Table 2. Briefly 
summarized, the adversities may be defined as : 

1. Exposure of eggs and fledglings to excessive sunlight at times 
when human beings- or other intruders w-ander into the nesting area, 

2. The possible direct notice taken by human beings of nests and 
young as the resultant of parental displays of anxiety, w^hether by 
swallow-plovers or by associated nesting species, presumably more 
often the latter. 

3. Opportunity for predators, especially crowds and kites, to rob 
nest while adult birds are disturbed by intruders;, 

4. Accidental destruction of nests by w-andering cattle and buffaloes, 
or those driven to the breeding island by their owners. 

It is mysterious how swallow-plovers are able to survive. Obser- 
vations to date would malvc it seem of particular interest, from the 
standpoints of evolution and ecology, to study this species carefully 
in an elfort to define its suitability for survival, including: defence 
against enemies, food habits, relation to other birds and selection 
of breeding habitat. So far, only island nesting emerges as a pro- 
tective form of behaviour, but this seems insufficient to account for 
species survival, especially in colonies such as the one at Sakleshpur, 
Furthermore, adherence to unfavourable breeding grounds, as at 
Sakleshpur, also seems disadvantageous. Man, perhaps, is a most 
significant enemy. If so, swallow-plovers may soon become a vanish- 
ing species. On the other hand, they must have survived for centuries 
with mankind as at present represented by rural Indians along India’s 
rivers. 
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Table 2 

Presumed potential relationship of associated factors to Small 
Swallow-Plovers on an Island in the Hemavati River near Sakleshpur, 
Hassan District Mysore State, in 1952. 


Beneficial 


Innocuous 


Harmful 


Large Pied Wagtail 
River Tern 
Biackbellied Tern 
Redwattled Lapwing 
Greensbank 
Island Breeding 


White Wagtail 
Malabar Crested Lark 
Pied Kingfisher 
Common Kingfisher 
Brownheaded Stork- 
billed Kingfisher 
Whitebreasted King- 
fisher 

Pied Harrier 
Marsh Harrier 
i Little Ring Plover 
Green Sandpiper 
Common Sandpiper 
Wood Sandpiper 
Temminck’s Stint 
Whitenecked Stork 
Little Egret 
Little Green Heron 


Man . ■■ 

Cattle 
Buffaloes 
Jungle Crow 
Crested Serpent 
Eagle (?) 
Pariah Kite 
Brahminy Kite 
i Climatic Factors 


S U M MARY 

1. An account of the annual cycle of Small Swallow-Plovers » 
Glareola lactea Temminck, in 1952 is given against a background of 
brief observations during the previous year at Sakleshpur, Hassan 
District, Mysore State, India. 

2. It is attempted to demonstrate the ecologic relationship of this 
species to other birds observed on the breeding island, as well as to 
intruding men and animals and to climatic factors. 

3. The evidence suggests that breeding species — swallow-plovers, 
terns and ring plovers — all failed to rear young in the 1952 season. 

4. Reasons for nesting failure could not be defined, altliotigii 
several possibilities are suggested. 

5. The evidence suggestive of local annual migrations of swallow- 
plovers in South India is considered. 

6. Temminck’s Stint and the Pied Harrier were recorded for the first 
time in Mysore State, while a second sight record of the Little Green 
Heron was obtained. 

7. The first known instance of nesting of the Biackbellied Tern in 
Mysore State is recounted. 

8. Modification of opinion of the status of several other birds in 
Mysore State is suggested. 
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9. The seasonal succession of birds in a habitat restricted to a 
small river island is traced from winter to the onset of the south- 
west monsoon. Many of the birds listed were only incidental visitors. 
Others participate in the ecology of inhabitants of the island. 
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THE DETERMINATION OF AGE- AND GROWTH OF FISHES 
OF TROPICAL AND SUB-TROPICAL WATERS^ 

■ ■ by ' 

M. DevidaS' Menoh ' T . ' 

In modern lisliery investigation the determination of the age and 
rate of gTowth of fish occupies a very important place, since the 
knowledge of the age and growth is of notable significance from both 
scientific and commercial aspects. The evaluation of age provides 
a means to understand the composition of a fish population with 
regard to the age classes and to find the role of particular year 
classes in the fluctuations of the stock. The study of the growth-rate 
of fish leads to an effective and conclusive assessment of the sus- 
taining power of the stock in a fishery, viz., a stock of fast growing 
fish can sustain a more intensive fishery than one of slow growth by 
its ability for fast recuperation. The determination of the rate of 
mortality of the different year classes, their survival rate and success 
of the individual year broods, that are of fundamental importance in 
the forecast and scientific exploitation of a fishery, are based on the 
knowledge of the age and growth-rate of the fish. The beginning 
of this century saw Norwegian workers engaged in a detailed study 
of the age and growth-rate of commercially important fishes like the 
Cod, Herring* and Salmon. This was followed by several fishery 
workers in Europe and America working on many commercial and 
non-commercial fishes. Based on a detailed study of the age and 
growth-rate and the fluctuation of year classes in the population, 
short-term forecasts are made in recent years with reference to fish 
whose biology has been fully studied. 

All this development in fishery research has been so far restricted 
to the temperate waters. There have been a few individual attempts 
to determine the age and growth-rate of some fishes in tropical and 
sub-tropical waters. An attempt is made in this paper to review this 
work. 

Age Indices 

The principle of age determination in fishes depends on the 
'annual’ growth marks that are formed in certain skeletal parts of 
fish, like the scales, otoliths and bones. These growth marks 
are really the growth checks formed on skeletal parts as a result 
of fluctuations in the growth of the fish. The growth of a fish, 
normally, is not uniform throughout the year or its life. The 
fish grows fast during a certain part of the year and slower or 
even ceases to grow during another part of the year. This fluctuating 
periodicity of fast and slow growth of the fish expresses itself annually 
on the skeletal parts of the fish as a periodic structure of fast growing 
(i.e., wide) and slow growing (i.e., narrow) zones. On the scales 
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tiiu fast growing zones are represented by wider sclerites or circulii 
and the slow gTo wing zoxies by narrow sclerites arranged very close 
logetiier in the form of bands or rings. The fast growing zones on 
the otoliths and bones are broad, opaque and white regions and tlie 
slow' growing zones are narrow', thin and transparent ones. Euro- 
pean and American ichthyologists have more or less established that 
these rliytlims of growi:h are seasonal and that there is a ver}' close 
relation between the periodic structure of the skeletal parts and the 
growth of the fish. The difference of opinion amongst the various 
workers has been mainly on two questions. 

1. In several instances the skeletal structures show' some 
secondary rings besides the normal ‘annual rings h The doubt has 
beer, as to the qualifying characters of an annual ring and a 
sccondar}' ring. 

2. The causative factors that are responsible for the formation 
of the growth checks or the ‘annual rings’ on the skeletal parts of 
the fish are still not knowm. 

Monastuirsky (1926), Graham (1929), Van Oosten (1929) and IMenon 
(1950) have reviewed the opinions of various workers on the first 
question. 

Causative Factors in the Formation of the ‘Annual Rings’ 

A short summary of the interesting observations on the second 
question is given below since it is important to postulate the utility 
of the skeletal parts of tropical fishes in the evaluation of their age. 

It has frequently been assumed that giwvth-rate is greater during* 
the period of higher temperature. Lea (1911) observed in the young 
herring that the rate of increase in length deduced from the scales 
wTis greatest wdien there w*as a rise of temperature in spring but it 
fell off' before the temperature attained its maximum. Fraser (1917) 
also made a similar observation in Onchorhynchus tschawytscha. 
Experimental wwk has been reported by Fulton (1904), Cutler (1918), 
Daiioe\% (1925), Thompson (1920), Gray and Setna (1931)3 Brown 
{1946) and Molander (1947). Fulton {1904) noticed that the growth- 
rate increased in fish kept in warm tanks during, the winter. But 
Cunningham (1905) examined the scales of a whiting* from Fulton’s 
experiments and found that although this fish had been kept in a 
w'arm tank during the winter, ‘the winter ring* was recorded on the 
scale’. Cutler (1918) found that temperature 'wms a controlling 
factor of scierite width in the scales of Pleuronectes, A higher 
temperature produced wider sclerites corresponding to the so-called 
summer zone of the scale and lower temperature produced narrow^ 
sclerites or the winter zone of the scale. The experiments of 
Dannevig (1925), gave just the contrary results, that the scierite 
wddth wms greater at lower temperature and lower feeding. Dannevig 
(1925), Thompson (1926) and Graham (1929) observed that there was 
a marked correlation betw'een scierite width and growth-rate. Graham 
(1929) also suggested that ‘the main maximum of growth-rate (with 
high scierite width) is an inherent rhythmical response’. 

No well defined summer or winter zones were noticed by Gray 
and Setna (1931) on the scales of Salmo irideus that had been fed 
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continuously tliroug'hout the year. ‘This fact seems to eliminate the 
sugg-estioii that the periodicity of the circulus width found in other 
members of the Salmonid family under natural conditions is due to 
an inherent rhythm- over which the environment has no control. It 
also sug'gests that temperature alone is not invariably a decisive 
factor.’ They also found that abundant food could effect an increased 
gTowtli-rate and that wide ring's (summer rings) could be formed in 
winter as well. The scarcity of food caused a reduction in the ring 
width. Hoffbauer (1899) and Thomson (1904) attributed the forma- 
tion of the ainiuai rings on the scales to the variations in food supply. 
Dannevig (1925) found that the wider sclerites were formed in winter 
and narrow ones in summer. According' to Duff (1929) there was 
a drop ill the growth of the scales and the production of the clrculii 
during the period of most rapid growth of fish and he attributed it 
to the diversion of energy to other parts of the body during the 
growth ill length of the fish. Duff put forward a hypothesis that 
there is no growth of fish or scale in winter and the mne of broad 
circulii is formed during the first half and the zone of narrow circulii 
during the latter half of the growth season. 

The assumption by Gray and Setna (1931) that the periodicity of 
an inherent rhythm has no part in the periodicity of the scale growtli 
does not hold good for the brown trout {Salmo triitta) in which Brown 
(1946) found that the annual cycle of growth was clearly expressed 
on the scale with an autumn check. Brown observed that this was 
presumably the result of an annual physiological cycle of changes in 
the internal environment, possibly the variation of the secretion of an 
endocrine organ such as the pituitary gland .... ‘Since this cycle 
occurred in the absence of variation of any environmental factor, it 
cannot depend on the existence of environmental time markers.’ 

The brown trout kept under controlled conditions became sexually 
mature at the same age and season as those of the same stock kept 
under natural conditions. 

Hickling (1933) also held more or less similar opinion in his study 
of the hake in which he attributed the formation of the transparent 
zones on the otoliths to a physiological rhjffhm, they being laid down 
during the period of greatest physiological stress. .Tn the mature 
fish this is the exhaustion due to spawning' and in immature fish to 
its precursor in the innate pliysioiog'ical rhythm which can be detected 
in the somatic tissues.’ 

Molander (1947) made a detailed study on the formation of the 
annual rings in the otolith of the plaice under controlled hydro- 
graphical conditions in aquaria. He concluded that (i) ‘the growth 
of the plaice is clearly less in an experimentai aquarium with constant 
cola water than in one with constant warm water and (2) independent 
ot the different hydrographic milieii- in the cold and w^arm experimental 
aquarium, one finds in both aquaria a. coincidental annual g'rowth 
rhythm on the part of the plaice, wliicli is reflected in the formation 
of the annual rings on the , otoliths. This growth rhythm coincides 
with an annual rhythm in nutrient intake and is probably due to 
inteniai genetic causes.’ ■ ^ ' ■ ' * , 

From the above it is clear that ■ the causative' factor in the forma- 
tion of these' growth checks is not yet very clear or conclusive.- ■ The 
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main factor that emerges . out of the experimentai studies of Daiinevig* 
(1925), Tliompson (1926), Gray and Setna (1931), Brown (1946) and 
Alolaader (1947), is that the role of temperature variations in the 
periodicity of the structure of the skeletal parts of the fish has been 
over-emphasised. 

The narrow zones in the scales and otoliths of cod (Dannevig'j 
1933) and the transparent zones in the otoliths of hake (Hickling, 
1933) and the supra-occipital crest of the Poor Cod (Menon, 1950 h) 
have been observed to be foi'med in the majority of the specimens during* 
the latter part of the summer and autumn. In several other fishes 
these growth checks are laid down during the period of low^est tem- 
perature. This apparent contradiction in the relation of temperature 
to the formation of the annual growth checks itself throws doubt 
on the possible influence of temperature in the phenomenon of the 
periodicity of the structure of the skeletal parts of fish. 

The role of the variations in food supply also appears to be in- 
decisive. In Salmo irideiis^ Gray and Setna (1931) found that speci- 
mens which have been fed continuously throughout the year did not 
show any well defined summer and winter zones. Brown (1946) 
observed just the opposite, that, even in specimens kept under 
controlled temperature, food, light, flow of water, composition and 
aeration of water and amount of living space, the annual periodicity 
was markedly visible on the scales. 

The observations of Graham (1929), Hickling (1933), Brown (1946), 
Molander (1947) and Menon (1950 b) suggest an inherent physiological 
rhythm as a more possible causative factor in the formation of the 
growth checks. Page and Veillet (1938) suggested that the matura- 
tion of the gonads was generally followed by a decrease in the 
growth-rate. It has been noticed in several fishes that there is a 
decrease in the rate of feeding and amount of food consumed with the 
maturation of gonads (vide Hardy, 1924, Hickling, 1933, Menon, 
1950 h). Food is an important factor in the growth of an organism 
and maturation of gonads is a momentous physiological event in 
the growth history of a fish. The reduced feeding and the maturation 
of the gonads occurring simultaneously may perhaps play a great 
and effective part in the periodic formation of the annual growth 
checks in the skeletal parts of the fish. In the Indian Chub Mackerel 
(Rastrelliger kanagurta) it was noticed that there was a decrease in 
the amount of food consumed with the progressive maturation of the 
gonads. Schneider (1910) has suggested that an internal factor is 
largely responsible for formation of rings in the scale of the herring. 
He defined this factor as the cessation of feeding at the spawning- 
time ‘associated with the di'ain on the reserves of the fish to supply 
material to the gonads; in short to a heavy excess of expenditure 
over income of materials’ (Hickling, 1933). 

Literature on the Age and Growth-rate of Tropical and 
Sub-tropical Fishes 

That growth checks similar to those found in the temperate 
fishes occur in the skeletal parts of tropical and sub-tropical fishes 
has been more than sufficiently proved by Mohr (1910), Hornell and 
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Ranga Rao (1934) followed the Peterson method in determining the 
growth of Therapon jarbua (Day) collected in the estuaries of Adyar 
and Cooum and the sea at Madras. The details of his work remain 
unpublished. In .the abstract of his paper he maintained that the fish 
migrates into the sea in its second year to attain sexual maturity and 
that the growth is greater in its second year during its life in the 
sea than in the first year in the brackish water, the growth was 
also found greatest during the colder months of December to January 
During the summer months of April to July it was slowest. 

The otolith was found very eflfective and useful in the determina- 
tion of age and gro^vth of Psettodes erumei (Bl. Schn.) by Ranga Rao 
(1935)- Rao observed successive zones of growth on the otoliths and 
these were demarcated distinctly and clearly. Like Nair (1950) and 
Mohr (1910) Rao also presupposed without valid evidences that these 
zones were annual. But unlike these two, Rao observed that in most 
specimens the otoliths showed distinct beginnings of the opaque zone 
at the outer edges during August and September, which period was 
found to be the height of the feeding season. It is indeed a pity that 
this paper also, like the previous, is available only in its abstract 
condition. Due to the absence of the detailed paper the details of 
Rao’s work remain unknown. 

The age of the oil sardine was again studied in greater detail by 
Devanesan (1943). He examined the scales of the oil sardine from 
the pectoral region, unlike Hornell and Naidu (op. cit.), who collected^ 
the scales from the middle region. The scales were mounted in egg 
albumen and glycerine. Devanesan noted that the scale of oil sardine 
‘does not suffer so much from supernumerary rings as from suppression 
or obliteration of its so-called “Winter rings’ ’ ’. Still, vestiges of these 
rings are visible on the scales from which the real nature "of the rino- 
could be reconstructed. The age reading became more difficult with 
older age groups due to the greater obliteration of the rings on the 
scales. Devanesan’s study was only a preliminary investigation 
which yielded sufficient results for a more detailed analysis of the 
problem. He calculated the growth of the oil sardine graphically 
estimated the sizes of seven year classes. 

_Hora and Nair (1940) studied the growth of Hilsa ilisha in its 
® observation in the settling tanks of Pulta 

Water Works. They found that the rate of growth in the first three 
months was rapid and then it declined. The fish reached a size of 

They also examined the scales of a few 

ult Hilsa from Allahabad and found that scales of specimens 
of about 304 mm. showed 4 or 3 rings, those of specimens of 200 mm. 
and less showed one or roughly two rings and specimens of about 
mm. showed 2 to 3 rings. Hora and Nair also observed from 

ot pTowth and May the cessation 

01 growth takes place and this they attributed to the possible effect 

of low water level and scarcity of food in the hot and dry months 

Hora and Nair s work revealed that in the life-history of^fish there 

a seasonal rhythm of growth ^ 

(1948) working on Hilsa 

werp T occurring in the Godavarv 

were transversely arranged radii, the number of which 
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corresponded to the length of fish in inches. Based on Job’s (1942) 
assumption that the Hilsa grew at the rate of i in. per month, they 
observed that one radius was laid down per month on the scalk It 
is possible that the formation of the radii is related to a monthly 
physiological ihythm depending on the tidal periodicity as in the case 
of the maturation of the gonads noted in Leuresthes tenuis by Clark 
(1925) and Enchelyopus cimbrius by Battle (1930). The conflictino- 
part of the paper of Chacko, Krishnamurthy and Zobairi, howeve^, 
IS that in the published diagram of the Hilsa scale, they have shown 
some transverse lines marked as ‘radii’ and four horse-shoe shaped 
hues spaced more or less at equal distance tvhich are denoted as 
growth rings. What are these radii? What are these growth rings? 
Are they annual or half-yearly ‘growth rings’ or are thev some 
spawning checks or marks impressed on them by their annual" migra- 
tion from sea to fresh-water and vice versa? The point requires a 

clarification and until then the conclusion 
lie T 1 of correspond to the length of the fish in inches 

lias to be regarded as a pure accidental coincidence. 

fh^ Otoliths very useful in the age studies of 

the oil sardine (Sardinella longiceps). He treated the otoliths in a 
"p of alcohol and xylol and then mounted them in 

Canada Balsam. When viewed with reflected light, he observed the 
growth zones as alternating translucent dark zones and opaque 
white ones, parallel to the margin of the otoliths. False rings co!ild 
ioin^’^lm^v'il their hne-hke appearance and by their tendency to 

formed orobahl presumed that these rings were annual, 

^ P'^obably during December to April when scarcity of planktonic 
food has been noted. He is of the opinion that the life of the oU 

St ‘ No ^onems with the findings of Hornell and 

as tnhuaf considers these rings 

HptTT ■ ™ore information will be forthcoming in the 

detaded account he has promised to make available soon. 

Krishnamurthi (1950) in their further studies on 
Htlsa^ tlisha Qi Godavary clarified the significance of the ‘growth 
rings on the scales observed by them in their earlier studies (1949) 
According to them there is a period of starvation concurrent with the 
jwnmg act, and during this period there is a general IblorptSt 
all the tissues of the body, the scale also being affected by the 
formation of a ring. A ring on the scale thus demoted a period of 
spawning and from the number of rings present on the the 

number of times the fish spawned could be determined. They inferred 
hom this growth ring count that Hilsa spawned for a fnaximurn 

oi a£ . T be treated as an Tde“ 

once"l-?y yeT'or nor' ascertained whether the mature Hilsa bred 

oil SrdtnTS-^'^^1 “ frequency of the 

the P lo7igiceps) examined the question of age from 

o HNnr ?? predominant size groups. Following the method^ 

° ouS iTtT fi r three pfedominant size 

^ oups m this fishery from 1937-38 to 1942-43. Based on this study 

Chidambaram concludes that ‘the life of the oil sardine is between 
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and 4 yearSj the average lengths of tlie oil sardine being lo.o, 14.5, 
18.3 and 20.5 cm.’ in the respective years. 

Cliacko and Dixittiiii (1951) examined the smailer size groups of 
Hiisii ilisha and again reiterated the findings of Chacko er 'al. (r94Sj 
that in Hilsa ilisha there is one radius on the scale for every inch 
in growth of the fish. 

Sundara Raj {1951) supported the findings of Chacko at ah {194S) 
in the use of radii of scales to determine the age of Htha ilisha. 
Adducing evidence from the scales of Hilsa ilisha collected from 
different parts of India, Raj ventured to suggest tliat since the 
number of transverse radii corresponded more or less with the size 
of fish^n inches and_ since this relation was found to be fairlv con- 
stant, ‘the radii in Hilsa scales should be used for age determination'. 

Jones and Meuon (1951) found that the scales started formation 
m Hilsa ilisha when the fish was 21 mm. in length. Commenting 
on the tvork of Chacko et al. {1948) thev remarked that there was no 
correlation between the number of radii and the length of fish in 
inches and that it was difficult to accept the relationship between 
these two factors as drawn by Chacko et al. (194S). Jones and 
Menoii have made observations on the appearance of the number of 
ladii on the scales during' the growth of the Hilsa ilisha in its larval 
and post larval stages. They observed one distinct ‘growth ring’ 
and two incomplete rings on the scales of a fish of 213 mm. in length. 
Their significance was left uninterpreted. 

_ In the studies of the age and growth rate of the Indian mackerel 
Rusirelliger kanagiirfa,, Ghidarnbaram and Krishnamurthy (1951) used 
the otoliths. The number of growth rings on the otoliths had a 
dose relation with the size groups. It was found too difficult to 
read the number of rings in the otoliths of specimens of 20 cms. and 
more in length. 

__ Scshappa and Bhimachar (1951) working on Malabar sole 
\ iioglossus se'niifasciatiis'j made certain interesting" observations. 
They_ found clear rings on the scale which, bv observation of the 
marginal nature of the scales, were found to be annual. They con- 
cluded that the rings were formed under' the influence of the south- 
west monsoon season and thought it appropriate to call the rings as 
‘monsoon rings’. They correlated the check in growth to the 
depletion of food in sea bottom and opined that ‘the lack of food 
leading to starvation’ was the main factor in the formation of 
the rings, f’he work is of special importance as for the first time 
in tropical fisheries research has a proper method been emploved and 
eftort made to fix the validity of the annual nature of the rings. 

beshappa and Bhimachar also obsei-ved that the otoliths showed no 
rings. 

I am giving an abstract of Chevey’s papers towards the end of 
this communication because of the critical observations in them that 
are oi special interest to the work in pur region. 

Chevey (193a a, h, c and 1932) made an interesting studv on the 
Yt'I ‘determination by scales as applied to the 

fishes ol Indoyhina, Cochin-China and Cambodia. He found con- 
centric zones of growth _m the samples of Synagris japonicus, Scolopsis 
i,os:men, Pristipoina argenteum and Sciaem vulgaris 
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collected from Tonking in North Amiam. But the samples of the 
same species collected from Cochiii-Ghina did not reveal any such 
zones of growth. He interpreted this variation as due to the 
occurrence of a winter condition in Tonking area and its absence in 
Cochin-China. The temperature of the surface water in Tonking 
and North Annam seems to be 27 °C. to 28° C. in summer and 2-'°C. 
to 24°C. in winter, ‘a difference of 4°C. to 5°C. seems to be suffident 
te provoke the slowing of growth in fish and the marking of the 
scales’.^ He observed a similar phenomenon in the regions around 
ape \aiella. The species caug'ht near Cape Varella showed a 
regular and continuous growth. Chevey attributed this to the effect 
ot the cold^ current coming from the north during the north-east 
monsoon affecting only the coastal regions and not the bay. But 
m Cochin-China the fishes from the mouth of the rivers Mek’ing and 
bapac showed clear growth rings on their scales, a feature "quite 
different from _ his previous observations on the fishes from the 
adjacent oceanic areas of the same regions. The reason for this, 
according to Chevey, is that during October to March every year! 
as a result of heavy rains, ‘the Meking and Bassac put into the sea 
an enormous quantity of nitrogenous food material which provoke the 
tanporary yet very thick concentration of the whole marine popula- 
tion of the neighbourhood. It appears to me without doubt that 
this rhythm of concentration and dispersion of the food material of 
the fish gives the marks on the scales, increasing the growth if 
there IS a concentration provoked by abundance of food material and 
slowing ot growth with the phase of dispersion’. 

This phenomenon concurrent with the ‘flooding’ of the waters 
was further observed by Chevey in all the fishes of the rivers of 
Cochin-China and Cambodia and of the Grand Lac where all the 
scaes of CydocheiUchthys enoploides, AlbuUchthys krempfi Lepto- 
barbus hoevem and Labeo pleurotaenia showed marks of this'periodic 
rhythm. Qievey stated that ‘the stoppage of growth occurs with 
he lowering of the water, which is the winter for these fishes 
physiologically . He made very interesting observations on the effect 
of the flooding of the Grand Lac and Tonle-Sap. He found that in the 
scales of fishes from both these fresh-water areas, the growth checks 
occurred rvith lowering of the water level and as this lowering of 
watei level occurred only once every year these checks were valid 
indices of the age of the fishes. He compared the rate of growth of 
■Labeo ^ chrysophekadion, Hampala macrolepidotiis , Leptoharbus 

hoevent, CydocheiUchthys enoploides tind Puntius bramoides from 
these nvo regions by a study of their scales and found that the speci- 
Lac showed a faster growth rate than those from 
lurini ^-eason he gave was that the Grand Lac 

wh?cfi „ ■ 1 overflooded thick verdant forest regions 

cli piovided a larg*e amount of nitrogenous material for an enrich- 

sTr" f overtook.:! o* 

vwiterTwhh ^'^‘thout any opportunity of enriching the 

waters wuth nitrogenous material. ^ 

th^ fin?® observations are interesting as they definitely agree with 
the findings in the temperate regions, that the temperature afone dHvs 
only a very indirect if not insignificant part in the stimulSrof Se 
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oTowth checks. It might be of interest to compare the conditions 
That Chevey gave for the Indo-Chinese waters with those occurring 
on the West Coast of Madras Presidency. Chidambaram and Menon 
(1946) and Jacob and Menon (1947) have shown that there is a marked 
seasonal fluctuation in the surface temperature, salinity, total volume 
of plankton, copepods and diatoms in the West Hill sea. During 
the first part of the period of the south-west monsoon all the above 
hydrographic and biotic _ factors are at their lowest values. ‘The 
environmental conditions in the inshore area during monsoon months 
(June to August) are quite distinct from those during the other months 
of the year and are characterised by a sharp fall in salinity and tem- 
perature, a high turbidity and turbulence and above all by the sea 
bottom becoming severely depleted of the organisms’ (Seshappa and 
Bhimachar, 1951). The plankton production increases steadily after 
this period and the diatoms have their maximum period in August- 
September immediately after the enrichment of the region with the 
nutrient salts carried into the sea by the rains of the previous period. 
Following the diatoms there is the copepod maximum in the succeed- 
ing month. With the onset of the dry period the surface temperature 
and salinity increase culminating in the high temperature and salinity 
conditions of the summer months when the plankton production is at 
its minimum. In the studies on the oil sardine (Hornell and Naidu, 
1924 and Devanesan, 1943) and the mackerel (Jairam Naidu) it was 
shown that the actual growth of these fishes occurred during the 
months of August to December when the region is very rich with 
planktonic food material. Hornell and Naidu (1924) observed 
that there was complete cessation of growth in the oil sardine during 
the months, January to May, i.e., the summer months. It has also 
been observed (Devanesan and Chidambaram 1949) that in the maioritv 
of the investigated fishes of the West Coast the spawning occurs 
during the monsoonic months just prior to the months of planktonic 
abundance. It is thus noteworthy that this period just prior to the 
monsoonic months when growth is actually arrested most possibly 
due to the maturatiop of the gonads and further aided by the lack 
of sufficient tood material and the immediately succeeding period of 
monsoonic months when the temperature is lowered by 4°C. to 6°C 
and when the actual spawning occurs, have in them all the possible 
ecological and physiological factors to impress the effect of this 
annual rhythm on the skeletal parts of the fish. 

The obse^ations of Delsman (1929) and Hardenberg (1930) are 
very sceptical on the question of determination of age in tropical 
fishes by the methods established in other climes. In fact Delsman 
(1929) opined that due to the ‘absence of summer and winter’ which 
accounts for the absence of winter rings on the scales of sea fishes’ 
very valuable method in studying the biology of fishes must conse- 
quently be abandoned , Hardenberg (1938) dilated on this opinion 
further and stated that due to the absence of any periodicity, vear 
rings could not be ascertained and thus neither the growth nor' the 

f-' ° nnrSr n° Kt detailed examination of 

this important problem on the lines suggested by Graham (1929) and 

Oosten (ip), It IS not possible to accept the statements held out bv 
Delsman (1929) and Hardenberg (1938). It is a well-known fact that 
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the index for age determination varies from fish to fish. In some 
the scales are useful, in others otoliths , and in some others some 
specific bone. It is to be regarded as highly injudicious to accept 
that the growth of a fish in the tropics is uniform and that there is 
no rhythm in its growth in the year. There is periodicity in the 
physico-chemicai and biological factors of the tropical waters. There 
is a periodic rhythm of spawning. It is not possible in the face of 
the peiiodicity of these various factors to accept that there is no 
periodicity in growth alone. The work of Chevey, Mohr, Rao, 
Seshappa and Bhimachar and several others given above completely 
go against these suggestions of Delsman and Hardenberg. 
u ^ method using scales, otoliths and bones of 

the fish simultaneously and on the lines suggested by Graham (1929) 
IS absolutely necessary to decide its validity in tropical and sub- 
tropical^ waters. It is also of interest to note that the conditions 
in tropical waters are extremely useful to decide the issue of the 
causative factor for the formation of these growth checks. 
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Introduction 

While studying the ecology of mangrove vegetation from several 
places in and around Bombay and Salsette Islands, (4,5) it was thought 
to study a certain number of analytical characters for each assemblage 
of plants and association. Though early workers like T. Cooke (3), and 
Blatter (1) have described certain mangrove plants with their flowering 
and fruiting periods, no work has been done so far from the ecological 
point of view. Hence ati attempt is made to record certain analytical 
characters of marshy vegetation as given in the Vocabulary of Plant 

Sociology (2). ^ i • 

These characters come under the study of plant sociology. It is 
mentioned in the Vocabulary that for each assemblage of plants and 
each example of the association a certain number of analytical characters 
can be obtained from direct observation. 

These characters give an idea as to how far a particular species is 
abundant or dominating in a particular area, and thereby can withstand 
the vital competition which is more rigorous in more highly differenti- 
ated communities. The causes of competition are multiplied by several 
factors such as (1) number of species, (2) the diversity of biological 
forms, (3) the specialisation from the ecological point of view, etc. 

There are a number of characters for the analytical study but in this 
work only the important ones are observed for this particular type of 
vegetation. The characters noted are {a) the dominance and {b) the 
sociability. 

(a) Dominance: The correct idea of this term as given in the 
Vocabulary of Plant Sociology (2) is that it means the extent of the area 
occupied by or covered by the individuals of each species. Further 
the Vocabulary says that in the communities where there are several 
strata of vegetation, the dominance must be evaluated separately for 
each stratum. To evaluate the dominance, exact meanings have been 
given to the figures for each species as follows ; 

1 = Covering very feeble. 

2 ~ Species covering from 1/20 to 1/4 of the area studied. 
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But this method is only applicable to relatively small surfaces* So 
vfhen larger surfaces are dealt with, like the present mangrove 
vegetation, a convenient scale was adopted which simplified the matter 
in actual practice about the two factors of abundance and dominance. 
The scale is as under : 

= When the number of individuals and the area covered are 

both very small. 

1 = When the number of individuals is rather large but the area 

covered is small. 

2 ~ When the individuals are numerous and the area covered at 

least 1/20 of the surface. 

3 = Any number of individuals covering from 1/4 to 1/2 of the 

area. 

4 = Any number of individuals covering from 1/2 to 3/4 of the 

area. 

5 = Any number of individuals covering from more than 3/4 of 

the area. 

(d) Sociability: By this term the manner in which the indi- 
viduals of the same species are disposed in relation to one another is 
expressed (2). Five degrees of sociability can be expressed as follows : 

1 = Shoots (or individuals) growing singly. 

2 = ,5 ,, in small groups. 

3 ■= „ „ ,, in greater groups. 

4 = „ „ „ in small colonies. 

5 = „ ,, in pure populations. 


The actual observations are made from the quadrat study of the 
area. The measurement was carried out by means of a thin white 
rope 40 meters long, and this was made into 10 meter square. The 
length of each meter was shown by a small knot to which a small 
wooden splint was tied. At every 10 meters (at corners) a rather 
bigger splint was used. When measuring a locality, a suitable spot 
was chosen and the measured rope was spread along upto 10 meters 
and then it was turned at right angle upto 10 meters and the process 
(of turning at right angle) was continued till the two ends met. Care 
was taken that the bends were at right angles so that a perfect quadrat 
of 10 X 10 meters was formed, and then the counting was carried out 
after noting the plants in the field book, symbolically according to 
the figures shown above. Then keeping one side fixed, the rope was 
adjusted to form another quadrat in a similar way. So in this manner a 
block of 100 sq. meters was covered each time, and thus a considerable 
portion of the vegetation was recorded. It must be remembered that 
as the vegetation was on marshy ground, it was sometimes very difficult 
to have all the four sides of the quadrat, covering the area. In such 
cases only three or sometimes even two sides had to be taken into con- 
sideration to make up the particular quadrat complete, and the area of 
the complete quadrat was estimated or rather judged by the eye. This 
is mentioned only to show the extent of handicaps under which a field 
observer, in such a wet or muddy soil (which is sometimes knee deep 
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or even more), has to work in order to get a sufficiently accurate data in 
spite of such iinsurmountable difficulties. 


Results and Discussion 

From the tables (Appendix) it will be observed that the results are 
tabulated under 6 different headings, viz. (1) the date on which the 
reading was taken ; (2) place and the actual spot of the locality; (3) 
dominance; (4) sociability; (5) the plant or the vegetation concerned ; 
and (6) remarks as regards quadrat, flowering, fruiting, etc. 

The first measurement was taken at Bandra (Table 1) towards the 
eastern side along the railway lines. Here the dominant vegetation is 
of Aviccmiia alba. Aeluropus repens grows also sufficiently on drier 
patches and the Clerodendriim inerme is poorly scattered. In the 2nd 
quadrat near the slaughter house, A. alba is thickly populated giving 
the figures for dominance and sociability as 5 ; 5. The 3rd quadrat was 
taken on crossing the rail-way bridge, on the opposite side. Here 
Seszivium porhdacastrmn gave the figures as 4 : 4. Towards Mahim 
side Aviceymia recorded 4 : 4 with small patches of Aeluropus repens 
1 : 2 in the 4th qdt. Still further towards the west the 5tli qdt. gave 
4 : 4 for A. alba 2 Xi^ + : 1 for Sonneraiia apetala. Near the vehicle 
traffic bridge the vegetation abounds in A. alba which is represented as 
4 : 5 in the 6th qdt. In. this way a sufficient number of quadrats were 
recorded wherever possible to get an idea of the vegetation. From 
these figures it is evident that Avicermia alba is dominant throughout 
this locality. 

In Mahim (Table 2) nearly 22 quadrats were recorded, the first of 
which was along the railway lines on the western side. The area is nearly 
covered by A, alba giving figures 3 : 4 with one or two trees of Somie- 
raiia apetala and a few scattered Cerlops. The 2nd qdt. was on the side 
banks and included Acaiithus iliciiolms and Avzce?inza alba having 2 : 2 
and 1 : 3 figures respectively. The 3rd qdt. was also on the side banks 
including Clerodendrum inerme vegetation having 1 : 3 figures. On the 
drier soils the 4th qdt. had Aeluropus re pens as 2 : 3 and some patches 
of Sesumimt poriulacasir?im. The 5th one was taken towards the 
bridge road having 3: 4 as figures iov Avicenztia alba, wnth little patches 
of Aeluropus repens and Sesuvium porizdacasirum. Towards the east 
side from 6th to 15th qdts. Avicennia grows abundantly throughout, 
especially in 6tb, 7th and 8th qdts. where a pure population or a pure 
colony is found. In 9th to 15th quadrats, due to a lot of human influ- 
ence, where people cut the plants for fuel and other purposes, the 
population was not so thick as in the former cases. The 16th to 19th 
quadrats were taken aear the shore of the creek. Even in the Sesuvium 
poriulacastrnm vegetation which in the 16th and 17th qdts. bore figures 
4 : 4, Avicennia alba was found to bear 2 : 2 and + : 1, and Aeluropus 
repens had + • 2 and + : 1, In the 18th qdt. the vegetation was domi“ 
nated by A, repens and S', portidacasirum having 4 : 4 and 3 : 3 figures 
respectively. This vegetation also bore Avice?mia alba to the extent of 
+ : 1 . 

Towards the west side 5 quadrats were recorded and they showed 
the Avicennia alba vegetation throughout with slight mixture of Sesuvium 
portulacastrum which can be easily marked from the table. 
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Thus in 23 quadrats covering an area of 2,300 sq, meters, the domi- 
nant species which can be noticed easily, was aida, though 

sometimes patches of Aeiurofius repms and Se$uvimn porhdacasirmn 
occasionally /occurred. 

From Diva (Table 3) near the creek towards the north-east direction 
three quadrats were recorded. The 1st consisted of grass vegetation like 
Sporobohis glauciiolius sxidiFimbristyiis ierrugmea the corresponding 
figures for dominance and sociability were 4 : 4 and 3 :T respectively. 
The 2iid qdt. consisted oiAeiufopus TepensoxiA Acanthus iliciiolius which 
were in flowers and fruits, and the figures obtained for them were + : 1 
and 1 : 2. The 3rd qdt. included Ceriops and Sonneratia having figures 
for both + : -f and + : +. The Sojineratia trees had their flowers 
fallen down, and were in fruiting condition. 

Still further along the creek, the 4th qdt. gave Paspalwn 'vctgiHaiu??i 
bearing figures 2 : 3 and a cyperaceous plant (having quadrangular stem) 
bearing 2 . 4 as the figures. The 5th qdt. bore Aclufopus fcpcns and 
Avzc€?i?ita aibdj giving 4 : 4 and 3 i 4 as the numbers. Aviccziziia was 
f ound near the railway line and the grass on the drier land. 

On the west and southwest side of the Diva-Miimbra creek, the vege- 
tation chiefly consisted of Acanthus iliciiolius^ occasionally interrupted 
with Aeluropus repens on the drier land, with a solitary bush of Avic- 
ennia alba. An almost constant number for Aca?ilhus iliciiolms was 
4 : 4 throughout all the area covered. The following numbers were 
obtained for the different qdts. 


1st qdt, 
2nd „ 
3rd „ 
4th „ 


Acanthus iliciiol ius, 

’j }j 

M 

J) )} 


4 ; 4 Aeluropus re pens, 
4:4 

4:5 „ 

4:3 


+ : 1 
+ : H- 
+ : + 
+ : 1 


Towards the south east two more quadrats were possible, i.e. the 
5th qdt. consisting of Acanthus ilieiiolius, Avice^inia alba wad Aelurop^is 
repens in the order 4 : 4, + : 1 and -1- : + respectively. The last or the 
6th qdt. gave numbers for the above three plants as 4:3, 1 ; 1 and 
+ :+_ respectively. The vegetation of Acanthus ilicitolius was in 
flowering and fruiting stage when the records were made, on 2-5-39 
Again some 20 more qdts. were recorded on 21-5-39 which could 
the vegetation which was mainly consisting of Afanthus 
thctfolius with occasional small trees oi Sonneratia apeiala and patches 
of Aeluropus repens. _ This is clearly seen from the Table. This side 
of the area was dominated by Acanthus iliciiolius but in spite of this 
dominance, Avtcennia was occasionally seen along with Aeluropus 
repe7is. Thus a keen competition was evident from the presence of 
Avicemtza alba, even in spite of so much local dominating species like 
Acanthus thniolius and Aeluropus repens. This behaviour on the part 
of Avtcennia further reveals that the plant tries to avail itself of every 

opportunity to establish itself anywhere in spite of the odds that come 
in the way. , 


. , 4), Vikhroli and still further towards Ghatkopar 

along the railway lines nearly 18 quadrats were taken, and it was found 

hT ^ ^ ^ ^ quadrats that Avicennia alba was dominatino- in 

tiissc circss. ** ■ 


Similarly a number of quadrats were recorded from different spots 
on the Vaoala shore (Table 5) right upto the oil tank pier and it showed 
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that the shore had a pure population of Amcennia alba^ on a major part 
of the area, though occasionally on drier land patches of Aelurofius 
repens could be noticed along with the main vegetation. 

The numbers for the dominance and sociability in the area near 
Sion station along the Bombay Agra Road (Table 6) showed the 
Acanthus ilicifolius vegetation ; though on the opposite bank of the 
creek Avicennia alba seemed to be dominating. Nearly 15 quadrats at 
different spots were recorded. 

Again a number of quadrats were measured in Thana (Table 7) along 
the railway lines, near the creek, in the south-east direction, near the 
creek shore and on the western side. It was noted that near the creek 
Amcennia alba dominated while on the drier soils patches of Aeluropus 
repeats and Sesuviujn portulacastrum dominated with the presence of 
Salvadora perska, Acanihzis ilicifolius and Sporobolus glaucifolius, 

A few measurements were recorded at Colaba (Table 8) reclamation 
area on 18-1-39. Here also the dominating species was found to be 
Avicennia alba with an occasional presence of A, officmalis which could 
be noticed from the (Table 8.) giving 4 : 4 for A, alba and + : 1 ofU- 
cinalis as the numbers for dominance and sociability. Due to muddy 
nature of the soil it was not possible to note a number of records, but 
whatever number of records taken, it clearly showed the dominance of 
A. alba* 

The same difficulty was met with at Ghodbunder (Table 9) on account 
of knee-deep mud, to take a quadrat reading, and hence only a few re- 
cords were possible which showed that the vegetation was not of one 
species of pure type of Avicennia alba^ but was mixed with other man- 
groves like Rhizophora^ Ceriops, Aca7ithusy Sonneratia, etc. 

On the shores of Elephanta Island (Table 10) a few readings w^ere 
made which showed that Sonneratia acida dominated on the eastern side 
having figures 4:4 and the interrupted patches of Avicennia alba 
having 1:1 as the number. It was further found that Sormeratia 
vegetation was about 15 feet behind the Avicennia alba vegetation from 
the shore. Patches of dry land bore grasses having numbers 2 : 1 
and 1 : 1. Near Shetbunder Avicennia alba shrubs were found on the fore- 
shore representing the numbers for the dominance and sociability as 
3:2. 

Similarly near the village (of the Elephanta Island) Sonneraiia and 
Avicennia alba, even in spite of the destructive influence of human 
beings and animals the numbers were found to be 3:3 and 2: 1 res- 
pectively thus giving an idea of the dominance and the sociability of the 
species that grew near the island. 

Quadrat records w^ere mdde at Trombay (Table 11) along the rail- 
way lines near Chembur giving the number as 2 : 3 and on the east of 
the Trombay Hill near the shore the number came to 2 : 2 for Avicennia, 
alba. And also a few quadrats were noted from Mudh Island on the 
eastern side (Table 12) giving the numbers as 3 : 3 and 2 : 3 for Avicennia 
alba. 

Conclusion 

It was almost physically impossible to measure up all the area in all 
the places and localities, due to their situation and the muddy nature of 
the soil ; and hence to get a clear idea of the complete vegetation some 
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extent of judgment and discrimination were required. Nevertheless, 
what actual measurements were made on the spot were quite sufBcient 
to give a clear and definite idea about the type of vegetation and the 
dominance and sociability of the same. These observations showed 
clearly that (1) dominating mangrove vegetation in and near Bombay 
and Salsette islands in general was Amcennia alba with a few local 
exceptions in particular spots; and such spots were always present within 
such a large area of the big islands like Bombay and Salsette. 
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APPENDIX 


TABLE 1 


Analytical characters of Marshy Vegetaticn ofBandra 10 x 10 Meters Quadrat 


Date 

Place 

Dominance 

Sociability 

Plant 

Remarks 

30-7-38 

Bandra along 

3 

4 

Avicennia alba 

In fruiting 


the Rly. lines 

i 

3 

Clerodendrmn inerme 

IstQdt. 


towards NE. 



(bushesj 




2 

3 

Aeluropus repens (patches) 


18-11-38 

Near slaughter 

5 

5 

Avicemiia alba 

O 

a 

CM 


house 





J5 

. further to- 

5 

5 


SrdQdt. 

1 

wards west, 

4 

4 


4th Qdt. 


beyond vehicu- 






lar bridge. 

4- 

1 

Sonneratia apetala 


5-5-S9 


4 

5 

Amcennia alba 

5th Qdt. 

11 5-39 

NE. side 

3 

2 

>1 »» 

6th Qdt.fls. 


>» 

3 

5 

71 

in pure 7 th 

J? 

JS 

2 

5 

M ,, 

8th Qdt. 






in pure colony. 
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TABLE 2 

Analytical characters of Marsiiy Vegetation of Mahim. 


Nv/e.—On 24-4-39 and 5-5-39 the following plants along Mahim-Bandra 
railway lines (on both sides) between Mahim and Bandra, were in flowering and 



■ o 


i . ^ 


' § 

; 


i. Place 

: G 

1 

Plant ' i 


i g : 

i 'o 



■ O ! 

■ ; Q i 

' o 
:rj 



Remarks 


30-7-38: Mahim near 
,'1 bridge, to- 
wards east. 

18-11-38; Still further to- 
I wards Mahim 
! Railway Stn. ; 
,, ; Still along the j 

r Ry. line. ' . | 

»> i }> i 

,, : Still on dry soil I 

21-11-38 Towards vehi- [ 

. cie bridge & | 
road. 


4 i Sesmiiim poriHiacasirnm 


11-5-39 Towards East. 


East near thej 
shore of the^ 
Creek. 


Towards West. 


4 I Avicenuia alba 

2 \ Aehiropm 7'eperis 

- I 

4 i Avicennia alba 

3 ! Aviceniiia alba 
Acanthus il Id fo tins 
Clerodeudrum inerme 

Aeluropus repens 
I Avicennia alba 


Avicennia alba 


Sesuviimi poriulacasiniim 
Avicennia alba 
Aeluropus repens 
Sesuidmn pof’tidacasirmn 
Avicennia alba 
Aeluropus repens 
Sesuvimn portulacastruni 
Avicennia alba 
Aeluropus repens 
Avicennia alba 
Sesuvimn portulacastruni 
A vicennia alba 
Sesuvimn portulacastrn ni 
Avicennia alba 
Ses uvimn portukrcastnnn 
Avicennia alba 
. Sesuvimn p07'tnlacastrum 
Avicennia alba 
Sesuvimn portulacastrum 


IstQJt. 


2ad 


1st ,, 

2od ,, 

with J or 2 Sonner- 
atia & a few 
Ceriops, 

(patches of Sesm 
vium) 3rdQdt. 
4th Qdt. 
with little 0 
(patches of A. 
7'epens S- portulas- 
irum. 

In pure population 
in spite of human 
influence, for fuel 
1st Qdt 

■ 2nd ' 

3rd 

' 4th 
; 5th 
6th 
7rh 

■ Sth 
9th 
10th 

; 1st 
1st 
! 1st 
2nd 


Ist 

1st 

2nd 

n 

3rd 

4 th 

5 th 


ANALYTICAL CHARACTERS OF HARSH Y VEGETATION 
TABLE 2 — (conid,) 

Analytical characters of Marshy Vegetation of 


i 8 


a 

."Id 

oi 


G 

Xi 

a 

.a 

*o 

o 

a 

o 

C/J 


Acanthus ilicifoUiis 
RkizopJmra mucronata 
Stioeda fruticosa 
Sonneratia apetala 
Ceriops candolleana 
Sesuvitmi poriulacasirum 
Clerodendron inertm 
Aehuropiis repens 
Brugtiiera parmflora 
Amcemiia officinalis 
Avimnnia alba 


Remarks 

I In tis Ss, fts, 

>» i> 

„ only. 

> * .1 

only in fts. 


In fls, & fts. 
Not in fls. 


TABLE 3 

Analytical characters of Marshy Vegetation of Diva. 
10 X 10 Meters Quadrat. 


Date 

1 Place 

1 ■ 

I 

Dominance | 

Sociability | 

ji 

19-9-3i 

' Diva near the 
1 creek north 

3 

1 


1 east. 

4 

4 


I }> , , 

1 

2 


i ■ > > 

4. 

1 


: 5 ! 

■+■ 



>> 

-r 

-r 


Still further 

2 

4 


along 
the Creek. 

2 

3 


; j j 

j 

4 

4 


} > 

Diva-Mumbra 
Creek, west 

3 

4' 

2-S-39 

4 ■ 

4 


to south- 

-1- 

1 

1 

west. 

/ 

4 

^ ' 


5 J 

+ 


j 


4 

H- 


? If 

-r i 

. 

1 

,, 1 

4 1 

3 * 

i 

M j 

f 

i~ j 

1 . 


8 




1 Fimbrisiylis ferriiginea 

4 Sporobolus glaucif olius 

2 Acanthus ilicifolius 
1 Aeluropus re pens 

-r Ceriops candolleana 
-r Sonneratia apetala 

4 Cyperaceae 

3 Paspalmn vaginatum 

4 Aeluropus repens 


A el ur opus repens. 


Remarks 


Sporobolus glaucL 
f olius vegetarion. 
1st Quadrat. 

In fls. and fts. 

2nd Qdt. 

SrdQdt. 

In ftst Fs. fallen 
down. 

4th Qdt. 


On drier land near 
Ry. lines 5tii Qdt. 

1st Qdt. In fls, and 
fts. 

2nd Qdt. In Hs. and 
fts. 

In fls. and fts 3rd 
Qdt. 

In fls. and fts. 4th 
Qdt. 
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TABL'E 3—(Conid.) 

Analytical characters of Marshy Vegetation of Diva 
lOx 10 Meters Quadrat— (IWKftfJ 


Date. 

1 

j Place,. _ 

! 

Dominance 

Sociability 

j , 

Plant 

Re.m,arks : , , 

2-5-39 

Towards 

4 

j 

4 

Acanthus ilicifolius 

In 0s. and fts. 


sontli-east. 


1 

Avicennia alba 

Aeluropus repens. 

5th Qdt. 


99 

4 

3 

Acanthus ilicifolius 

In 0s. and fts . 


»9 

1 

1 

! Avicennia alba 

Aehiropiis repens 

6th Qdt. 

21-5-39 

Diva Mum bra. 
Creek North- 

3 

3 

Sonnercdda apetala 

1st Qdt. in fls. and 
mainly fts. 


east. 

3 

X 

4 

2 

Acanthus ilicifolius 
Aeluropus repens. 

0s. and fts. 



3 

3 

Sonneratia apetala 

In 0s. and its. 


9* 

Diva Mumhra 

4 

3 

Acanthus ilicifolius 

2nd Qdt. 

21-5-38 


1 

Sonneraiia apetala 

In 0s. and its. 


Creek, 

North-east. 

3 

3 

Acanthus ilicifolius 

« »9 

3rd Qdt. 


9» 

1 

1 

Sonneratia apetala 

In 0s. and fts. 



3 

3 

Acanthus ilicifolus 

. . ■ 99 ji'. 



1 

2 

Aeluropus repens 

4th Qdt. 


9>'' ■ 

1 

1 

Somieratia apetala 

In 0s. and fts. 



3 

1 3 

Acanthus ilicifolius 

99 n 


1 >> . 

1 

I 2 

Aeluropus repens 

5th Qdt. 

J > 


1 -c- 

i 1 

Sonneraiia apetala 

In 0s. and fts. 

I ) 


3 

i 4 

Acanthus ilicifolius 

99 

3» 

] >9 

1 

1 

Aeluropus repens 

6th Qdt. 

} 9 

1 

» 9 f 

“T 

1 

Sotzneraiia apetala | 

in 0s. and fts. 

JJ 

! J» 

3 

3 

Acanthus ilicifolius 

99 99 

9> 

i 

1 

2 

Aeluropus repens 

7th Qdt. 

3* 1 

! 

! 99 1 

-r 

1 

Sonneratia apetala 

In 0s. and fts. 


99 

3 

3 

Acanthus ilicifolius 

99 ,9 

1 J 

1 99 

1 

2 

Aeluropus repens 

Sth Qdt. 

\ 

• 9? 

1 

1 • 

Sonneratia apetala 

In 0s. and fts. 

J> 1 

99 

' 4 

3 

Acanthus ilicifolius 

9£h Qdt. ,9 „ 
lOth Qdt. both 

1 

J3 5 

9* 

1 

1 

Sonneratia apetala 

JJ 1 

99 

3 

3 

Acanthus ilicifolius 

In 0s. and fts. 

1 

99 

4 

3 

Acanthus ilicifolius 

In 0s. and and fts. 

ft 

99 

1 

1 

Aehiropus repens 

11th Qdt 

13 

99 

4 

4 

Acanthus ilicifolius 

In 0s. and fts. 

■ fl 

99 

1 

2 

Aeluropus repens 

12th Qdt. 


99 

3 

4 

Acanthus ilicifolius 

In 0s. and fts. 

>♦ 

>9 

1 

1 

Aeluropus repens 

13th Qdt 

" ■! 

99 

3 

4 

Acanthus ilicifolius 

In 0s. and fts, 

14th Qdt. 

■ 93 ■ 1 

9 9 

3 

3 

99 99 

15 th Qdt. „ 

: » 

i .99 1 

3 

4 


16th „ 

if 

1 " 1 

3 

3 

99 ,5 

17 th }f j» 

i 

: 99 

North West. , 

4 

3 

n* n ' 

18th „ 

99 

J? G 

4 

3 

99 9 9 

19lh „ 

99 

i 

4 

3 

99 9 9 

20th „ 

99 

99 i 

+ 

1 

Aeluropus repens 


99 

99 ■ 

! 

+ 

+ 

Avicennia alba 
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TABLE 4 


Analytical characters of Marshy Vegetation of Bhandup-Vikhroli. 


Date 

Place 

Dominance 

Sociability 

Plant 

1 Remarks 

19~5-3£ 

>Kurla to Ghat- 



Aehiropus repens 

In patches or drier 


kopar along 




soil. 


Rly. After 






the Station 

1 

1 

Avicennia alba 

IstQdt. 

2-3 ~39 

if 

Near Ghat- 

2 

2 

Aeluropus repens 

On dry soil. 


koper. 

3 

3 

Avicennia alba 

1st Qdt. 



1 

1 

Aeluropus repens 


}j 

Still further 






along Rly. 






lines. 1 

3 

3 

Avicennia alba 

2ad Qdt. 



2 

1 

.Aeluropus repens 


a 

3f 

3 

2 

Avicennia alba 

3rd Odt. 



2 

2 

Aeluropus repens 


fi 

if 

3 

2 

Avicennia alba 

4tli Qdt. 

2-5-39 

Vikhroli, East 

2 

i 

Aeluropus re pens 

ti 


andN. East. 

3 

3 

Avicennia alba 

1st Qdt. 



2 

3 

Aeluropus repens 

if 

' If 

ft 

3 

3 

Avicennia alba 

1st Qdt. 

CO 

in 

Further upto 

2 

1 

Aeluropus repens 

tf 


Vikhroli St. 

2 

3 

Avicennia alba 

2nd Qdt. 



2 

2 

Aeluropus repens 


2-S-39 

Further upto 




On dry soil. 


Bhandup. 

2 

3 

Avicennia alba 

3rd Qdt. „ 



3 

3 

Aeluropus repens 

if ft 

if 

f) 

1 

2 

Avicennia alba 

4th Qdt. „ 



3 

3 

Aeluro pm repens 

ft ft 

if 

Bhandup, 

3 

2 

Avicennia alba 

IstQdt. ■ 


North-East. 

-U 

1 

Aeluropus repens 

ft 

if 

ff 

2 

3 

Avicennia alba 

2nd Qdt. 



+ 

+ 

Aeluropus repens 

ft 

tf 

) 9 

3 

3 

Avicennia alba • 

3rd Qdt. 



+ 

1 

Aeluropus repens 

ff 
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TABLE 5 


Analytical characters o£ Marshy Vegetation of Vadala. 


Trust Ry. to 
the bridge 


Near the P . T. 
Ry, bridge 
on both sides 


Still further 
along the Ry. 
lines upto the 
bifurcation of 


Date', 

Place 

Dominance 1 

Sociability | 

Plant 

Remarks 

23-11-38 

Siwrij near 

2 

11 

Avicennia alba 

1st Qdt, 


fish wharf. 

1 

1 

3} ?? 

2nd „ 

10-12-38 


2 

1 

t) 

1st 



+ 

1 

j) 

2nd „ 


Siwri doch in 






Kolivada. On 

2 

2 

Avicennia alba 

1st „ 


dry soil 

+ 

X 

Aeluropus 7Tperis 

}j 

12-8-37 

Vadalasalt pan 

4 

.3 

Sesitvium po^dulacasif uni 

1st Qdt. f Is. 


area. 

2 

2 

Aeluropus j^epens 

}> ft 



1 

1 

Suaeda fruticosa 

t) >} 






Suaeda almost 






disappearing. 

23-11-38 


3 

3 

Aeluropus repens 

1st Qdt. Fts. 

- I 

i J 

2 

2 

Sesuvinm poriulacasinun 




■f 

1 

Salvadora persica 




1 

1 

Clerodendrum inerme 


lO-S-39 

Vadala shore 

4 

5 

Avicennia alba 

! 1st Qdt. In pure 


from Siwri 




population. 


to the Creek 







£ 

5 

1 ' ■ M 

; 2nd Qdt. 



5 

5 

1 

; 3rd ,, 



4 

5 


1 4 th ,, ,, 



5 

5 


1 5th „ ,, 



3 

5 


; 6th „ ,, 



4 

5 

1 

j /th jj j> 



4 

5 


■ 8th ,, 5, 

j* 


3 

5 

1 ” 

; 9th „ 



5 

5 

i > 

! 10th JJ JJ 


1 Along Port 



1 

! Aeluropus repens 


Avice^inia alba 

„ officinalis 

Avicennia alba 

,, officinalis 

Avicennia alba 

, , officinalis 

Avicennia alba 

„ officinalis 

Avicennia alba 


in patches on 
drier soil. 
Clerodeudi uni 
inerme on the 
bunds. 

1st Qdt. 

2nd Qdt, 

3rd Qdt. 

4th Qdt. 

1st Qdt. with 
2nd „ bushes of 
3rd ,, A. repens 


ANALYTICAL CHARACTERS-' OF MAMSHY VEGETATION 
TABLE S---(contd,) 

Analytical characters of Marshy Vegetation of Vadala — (conid.y 


Date 

Place 

Dominance j 

Sociability | 

Plant 

Remarks. 

10-3-39 

Along the Pipe 

4 

3 

Avicennia alba 

IstQdt. 


line and 
s o nth of 
Mahnl coast 

3 

3 

. 

JJ }y 

2nd Qdt. 

»> 

JJ 

4 

4 

. jj ■ ’ JJ 

3rd 

)» 

JJ 

4 

5 

JJ ' JJ ' 

4th „ 

j» 

' JJ 

4 

3 


5th „ 

)i 

On the opp. 

3 

3 


1st „ 

jj 

side of the 
Pipe line tip- 
to Pir Pan’s 
tomb. 

JJ 

3 

2 


2nd Qdt. 


j j 

3 

2 

JJ . JJ 

^ 3rd ,, 

JJ 

On the North 
Ry. lines 
j along ' t h e 
creek 

1 ? 

2 

> ' J J 

1st Qdf. With 

)5 

JJ 

3 

3 

JJ JJ 

2nd ,, A. 

JJ 

JJ 

Along the S. 
Tram line 
upto Kiirla. 
Near Knrla St. 

3 

2 

J) )> 

3rd ,, repens, 

JJ 

JJ 

2 

2 

JJ JJ 

■ 

Very few bushes 
; IstQdt. 


TABLE 6 

Analytical characters of Marshy Vegetation of Sion-Dharavi-Agra Road 


Date 

Place 

Dominance | 

Sociability I 

Plant 

Remarks 

21-11-38 

■ 

Mahim to Sion 
Via Dharavi 
Rd. 

Along the road throughout, on the drier soil patches of 
Aeluropus repem {in fls): near Municipal drainage work 
Amcennia alba and A. officinalis and a patch of Acanthus 
ilicifolius near Sion, are found. 

5 , 

Near vSion Stn. 

3 

3 

Acanthus ilicifolius 

1st Qdt. 


on both sides 
of the creek. 

3 

1 

2 

1 

JJ JJ 

Avicennia alba 

2nd'^„ 

JJ 

Further to- 
wards Knrla. | 
Near Knrla on' 
opp. bank ofi 
the creek. 

2 

3 

3 

2 

2 

2 

3 

1 

Acanthus ilicifolius 
Avicennia alba 

Acanthus ilicifolius 

3rd gb. 

4th Qdt. 

J » JJ 



Plant 


TABLE 7 

Analytical characters of Marshy Vegetation of Thana 


Remarks 


26~5--38; Thana, along 
j the Rly. line 
! near the creek 


5 I Amcennia alba 
2 ! Acanthus ilicifolius 

1 j Sporobolus glaucifotius 

2 I Aeluropus repens 
5 I Avicennia alba 

2 j Acanthus ilicifolius 
2 I Aeluropus repens 


2nd Qdt. 
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TABLE 6--(co>ad-) 


Analytical characters of Marshy Vegetation of Sion-Dharavi-Agra Roa d 


Date 

Place 

Dominance 

Sociability | 

, 

Plant 

Remarks ■ 

lS-5~39 

Near Sion St. 

5 

5 

Acanthus ilicifolim 

l3t Qdt. In fis. & 


along Agra Rd. 

2 

4 

Amcennia alba 

its. 

„ 


4 

4 

Acanthus ilicifolius 

2nd Qdt. 



4 

4 

Avicennia alb a 




3 

3 

Acanthus ilicifolius 

3rd Qdt. 



3 

3 

Avicennia alba 

4th Qdt. 

>» 


3 

3 

Acanthus ilicifolius 



1 

1 

Avicennia alba 


18-5-39 

On the opp. 






bank of the 






creek. 

4 

3 

Acanthus ilicifolius 

1st Qdt. in fls. <fe 






fts. 

J ) 


3 

3 

Avicennia alba 

ft fi ft 



-f- 

1 

Rhizophora mucronata 


t) 

, 

3 

3 

Acanthus ilicifolius 

2nd Qdt. ,, 



3 

3 

Avicennia alba 

If ft »» 

3rd Qdt. „ 

») 

»> 

3 

3 

»» ft 

Acanthus ilicifolim 



2 

3 

99 fj II 


>1 

3 

3 

1 » }} 

Avicennia alba 

i^th „ „ 



3 

2 

■ ' M '• ''I'l , If •' 

» > ' 

■ ■ »> / 

3 

3 

' 3} ft 

Acanthus ilicifolius 

5th „ 



: 3 ■■ 

2 

fi tf tf 



3 

2 

Aeluropus repens 

tf ft 

6th „ 

It ' 

»» 

4 

3 

Avicennia alba 



2 

2 

Acanthus ilicifolius 

>3 ff tf 



2 

3 

Aeluropus repens 

tf ft t> 

if 

ft 

5 

4 

Avicennia alba 

7th Qdt, „ 



1 

2 

Acanthus it icifo Hus 

} f ft 



3 

3 

Aeluropus repens 

8th Qdt. 

rt 

if 

4 

1 4 

1 Avicennia alba 



1 

1 ^ 

j Acanthus ilicifolius 

>» ft tf 



3 

3 

1 Aeluropus repens 

ft tf ft 


ft i 

I 


'' Avicennia alba 

9th Qdt. ,, 



2 

! 2| 

Acanfhus ilicifolius 

ff ft it 


L 
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TABLE 7--(£onid,) 

Analytical characters of Marshy Vegetation of Thana — (conid-) 


Date Place 

Dominance 

Sociability 

Plant 

Remarks 

26-5-38 Thanaj along 
the Rly. line 





near the creek 

5 

5 

Aeltiropus repens 

3rd Qdt. 

4th Qdt, 


j- 

1 

Avicennia alba 

„ Near the creek 

2 

3 

Sesuvium portulacastrum 

shore 

27-11-38 On sides of the i 
Vehicle & Rly. | 

■f 

2 

Salvador a persica 

it it 

bridges 

3 

3 

Avicennia alba 

1st Qdt. 

) } ti 


2 

3 

Acanthus ilicifolius 

ff ff 

3 

3 

Avicennia alba 

2nd Qdt. 

f, Between the | 

2 

2 

Acanthus ilicifolius 

it ft 

two Bridges 

4 

3 

Avicennia alba 

1st Qdt. 

s, South of ^ the 

' 3 

3 

Acanthus ilicifolius 

it ft ' 

3 

,4 

Avicennia alba 

2nd Qdt. 

ft ft 

Rly. Bridge 

1 

2 

Acanthus ilicifolius 


+ 

1 

Aekiropus repms 

tt if 


TABLE 8 

Analytical characters of Marshy Vegetation of Colaba. 


Remarks 


18-1-39 Colaba Recla- 
mation area. 


2-3-39 Towards near! 
barracks. I 


4 Avicennia alba \ 
1 Avicennia officinalis j 
4 Avicennia alba *1 

1 Avicennia officinalis j 

3 Avicennia alba 

2 Avicennia alba 


1st. Qdt. 
2nd Qdt. 

3rd Qdt. 
4th Qdt. 


lOUEXlL, BOMBAY rmTUHAL MIST. SOCIETY., Toh' 51 



' ! 
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TABLE 9 


Analytical characters of Marshy Ve^'etatioa of Ghod Bundar. 


■ : .D£Ue' 

'.■■Place'' 

Dominance 

^ i 

*§ i 

° i 

! 

Plant 

Remarks 

4-12-3S 

Mira Rd. Stn. 

1 

' 2 ' 

3 

Avicenniaalda 

IstQdt. 

»}, 

South-west. 

' 




55 

Diaanath Khar 



, 



Farm Area. 

2 

3 

Avicemia alba 

2nd Qdt. 

■ 1 

S oath-east. 

i 

2 

Acanthus ilicifolius 

11 }i 



-r 

2 

Ceriops candolleana 

>? }9 



-r 

1 

Bruguiera gymnorhiza 




_L 

1 

Salvadora persica 

1 1 11 



- 1 - 

1 

Rhizophora ^nucronaia 

11 TJ 

55 

55 55 

2 

3 

Aeluropus repetis 

3id Qdt. 

f5 I 

>1 15 

1 

2 

Smeda fniticosa 

51 15 



1 

3 

Clerodendrum inerme 

11 1 ) 

27-4-37 

Ghod Bandar. 

3 

4 

Avicennia officinalis 

1 st Qdt. 



2 

3 

Acnnihus ilicifolius 


18-12-38 

11 .'ll. 

4 

4 

AMcermia alba 

2nd Qdt. 



2 

3 

Acanthus ilicifolins 

15 1 * 

■ , 15 

Near the tem* 

3 

4 

Sonneraiia apetala 

3rd Qdt. 


j pie Tank. 

2 

3 

Aegiceras majus 

■ 11 ■ ■ )> 



1 

2 

Bruguiera gym wrhiza 

1151 


' Towards 

3 

3 

Rhizophora mucronata 

. 4th Qdt. 


' Gaimukh 

2 

3 

Cefdops candolleana 



1 Bandar. 





' '■ ■■ 51 

.], , 55 ■ , 

3 

! 5 ; 

Avicennia alba 

Sth Qdt. 



2 

1 3 

Acanthus ilicifolius 

>) n 

■ 55 

15 

4 

i ■ 4 

Avicennia alba 

6 th Qdt. 



1 

i 3 

„ officinalis 

7th Qdt. 

55 

' 11 

2 

1 3 

Rhizophora mucronata 



3 

3 

Ceriops candolleana 

11 11 



2 

.i 3 

Brngnier a gymnorhiza 

Jill 

15 

11 

4 

4 

Avicennia alba 

8 th Qdt 



2 

3 

Aegiceras majus 

11 51 



2 

3 

Acanthus iliciiolius 

11 51 

51 

Near Gaimulib 

4 

5 

Avicennia cdb a 

9th Qdt. 


Bandar 

2 

3 

„ officinalis 

1) 5) 



2 

2 

Bruguiet^a gymnorhiza 

11 51 

51 

11 

4 

5 

Avicennia alba 

10th Qdt. 



a 

3 

,, offkmalis 

S> 11 


1 

2 

2 : 

Acanthus ilicifolius 

.; . 51 ■ ij 



2 

■ 

Ceriops candolleana 

1 > 11 



+ 

: 1 

Kandelia rkeedii 

1 1 11 
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TABLE 10 


Analytical characters of Marshy Vegetation of Elepaanta Island 


Date 

Place 

Dominance I 

Sociability I 

Plant : 

Remarks 

16-5-37 

Elephanta 




- j 


East 

4 

4 

So nmraiia acida 

3stQdL 

ff 


3 

4 

n ,) 

2nd ,, 



3 

5 


3rd „ 

}t 

if 

4 

5 

J? 

4th ,, 

16-5-37 

. Elephanta 






East 

4 

3 

Avicemiia alba 

In front of ■ i' 






Sonneratia. 






1st Qdt. i 


i) 

3 

5 

)) » 

2nd ,, 

>} 

>> 

3 

5 

it it 

ii 3rd ,, 



3 

4 

Aeluvopus repens 

1st Qdt. 

>> 

> j 

■ 2 

4 

it t) 

2nd „ 


Near Shet 

1 

3 

Avicemiia alba 



3 

4 

Sonneratia acida 

ist Qdt. 

J) 

Bandar 

4 

4 

it ti 

2nd ,, 



4 

3 

it ti 

Avicennia alba 

3rd „ 

3} 

j, 

2 

3 


S-S-37 

Mora, via 

3 

5 

Avicennia alba 

1st Qdt. 1 ' ■ 


Uran 

2 

4 

Sonneratia arida 

a ,2 in fts. 


jj 

3 

4 

Avicennia alba 

2nd Qdt. , j 



1 

3 

Sonneratia acida 

»> 

Fanje, island 

3 

4 

A vicennia off icinalis 

1st Qdt! 



3 

4 

Aeluropus repens 




■r 

2 

Sonneratia acida 

1 ' «i .« ■ » 


Dongri, island 


2 

Avicemiia officinalis 

1 ^ 1st Qdt ■ ' 


t* X) 

-U. 

1 

it it 

,,.2nd „ ^ ; 

' j f r 



TABLE 11 


Analytical characters of Marshy Vegetation of Trombay Island 




<D 

■ O 

a 




Date 

i' Place 

a 

a 

S 

_a3 

Plant 1 

Remarks 



0 

O 

U2 



2S-a-38 

Kurla to 
Trombay, near 
Chembur, 
along the Rly. 

! 3 

3 

Avicennia alba 

1st Qdt. ; 


' I 

2 







»» it 


line 





” 

East of the 
Trombay Hill 

2 

3 

2 

2 

it it 

a i 1 

1st Qdt. 

2nd „ 


near the shore 

; 2 

3 

it it 

3rd ,, ! 
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MORE NOTES ON BIRDS OF THE GANDAK-KOSI 
. , - WATERSHED, . NEPAL V- 



BY 

Desiree Proud 

This year we again had the chance of a short holiday on the ridge 
leading to the Gosainkund Lekh. We chose the first half of May 
as the weather is usually settled in Nepal at that time of year, and we 
hoped that the birds would be breeding in the higher hills. As far as 
the birds were concerned the trip was very successful, but the 
weather could hardly have been worse. There was a thunder-storm 
every evening, and above 9,000 ft. a thick mist from about 9 a. m. 
onwards. The early mornings were usually fine, and the views of 
course all the more perfect after the rain. We made a small collec- 
tion of birds and plants, and these have been identified in the Natural 
History Museum in London. As I am no botanist I have put a 
query after the names of plants identified only by me, and not in the 
Museum. 

May ^th: With what joy does one leave the valley for a fort- 
night in the high hills. I know of no greater pleasure. Left 
Sandarigal at ii a.m. Hot, but a faint breeze blowing. Symplocos 
cmtaegoides in flower all along the path, small trees, very like the 
English hawthorn and with the same strange perfume, the ‘deathly’ 
perfume of the poet — 

‘The flowers of the field have a sweet smell. 

Meadowsweet, tansy, thyme and faint-heart pimpernel, 

But sweeter even than these 
The silver of the May 

Wreathed is with incense 
For the Judgement day.’ 

The hum of bees surrounds every tree. Plumbeous Redstarts 
were feeding young still in the nest. Two and a half hours to the 
top of the ridge, 8,000 ft. No bird song in these sultry midday 
hours, except from the Greyheaded Flycatcher-Warbler which is never 
silent, and occasional sweet notes from the Whistling Thrushes near 
the stream. On this ridge the hawthorn-like Symplocos does not 
grow above 7,000 ft. (I have seen it much higher elsewhere) and its 
place is taken by S, sumantid. This flowers in March, and nothing 
now left but bunches of dried brown stamens, Q'liercus lamellosa (?) 
that loveHest of the Himalayan oaks, now quite bare of leaves, but 
me tat lilac-coloured buds lifted against the blue sky. ■ It is only 
bare of leaves _ for a very short time. Over the ridge we searched 
^or a camp site in the lovely little valleys full of flowering berberis 
[B. anstata ?) and viburnum (F. eruhescens). The best sites had 
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iio walerj and when water was found the land was steep and exposed 
to the wind. There is much to be said in these steep hills for small 
bivuLiae tents and no camp beds. A larg'er tent could not have been 
pi idled here, but two small shelves were soon found into which 
bedding* rolls litted yery comfortably. A roaring* wind was blowing* 
from the w*est. Ail the storms seem to come from there. I suppose 
they start in the hot Trisuli Valley, By 6.30 we had finished supper 
and all the kit safely stowed under tarpaulins. Soon fell asleep, but 
awoke boiling* hot at 10.30 the wdnd having* dropped. Hastily unlaced 
the tent and looked out into a magical wwk! flooded with moonlight. 
Utter peace and stillness, broken only by Richard snoring happily 
bom the other tent. 

May 6th: Woke at 5 a.m. to a gre}^ w*et dawm. The little owl 
(Ohis) calling* phew phew^ a cuckoo cuckooing. A wild call rather 
reminiscent of a wader, may perhaps have been the Hill Partridge, 
but f never found out for certain. Scimitar Babblers and Stripe- 
throated Yuhinas calling softly in the berberis bushes. A pair of 
stonechats had a nest near by. Breakfast finished, gear packed and 
away by 8. Walked down the hill in a cold wind and light drizzle, 
very unusual for the time of 3^ear. The grass covered with blue 
gentians and yellow dandelions. We reached Pati Bhanjyang* at 
9.30, and sat outside the village while the coolies bargained for food ; 
we were not going to repeat the mistake of last year when w*e had 
gone on without them, only to wait for hours on the hills beyond. 
Nepal IMartins were hawking back and forth across the ridge in 
company with Redrumped Swallows. The latter had nests within 
the little houses, but I have never discovered where the martins 
breed ; they are great wanderers and are ■ seldom seen in these hills. 
A cuckoo perched on a bare tree above our heads was uttering* the 
most extraordinary grunting noises. I thought it was perhaps the 
‘curse' of the Eastern Cuckoo, but it presently began the familiar 
ek huci hud hud of tllb Himalayan Cuckoo. The first note can only 
he heard at very close quarters. The call repeated about 27 times 
a minute. Do most cuckoos perhaps utter a ‘curse’ occasionally as 
well as their more usual notes? Drongo Cuckoos were also calling, 
and the ‘::ee zaw of the hill warbler heard everywhere. Gaultheria 
in flower, and a bush with very beautiful blue flowers and white buds 
was coming into bloom (HamUtonia suaveolens). Pieris ovalifolia had 
everyw^here finished flowering* and was covered with young* leaves 
very fresh and g'reen; it is a beautiful tree at all seasons. A kite 
flew overhead, the only one seen. The climb from Pati Bhanjyang* 
is the most unpleasant In the whole trip, and though we were lucky 
in having it comparative^ cool, it was with relief that, sweating and 
dusty, we finally reached the villag'e and its terraced fields. The 
village as dirty as ever, the last of the oaks destroyed, but the little 
fields very neat, full of maize and potatoes. Tragic though it is 
to see the forest destroyed, one can not help admiring the loving 
care and endless labour which these people gave to their land. At 
7.500 ft. the forest starts again, a sadly thinned forest, but sw*arming* 
with birds. ^ Here we heard again the hawk-cuckoo, maddening bird, 
alwa^as keeping* just out of sight, his identity still a mystery to us. 
We camped as usual on the flat top of a hill on the Mamche Danda. 
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Hard!}’ into our beds when a terrific storm burst upon us; drenching- 
rain and a roaring' wind. I was afraid the tents would blow away 
and hung' on to the tent pole which showed an unpleasant inclination 
to jump off the g'round. After an hour it died away and I fell asleep 
to :a mere .gentle pattering on the canvas. ,■ 

May yth: Woke to a glorious day. Every high hill shining with 
fresh snow. The hawk-cuckoo was the first to call followed by the 
Indian, Eastern, and Elimalayan Cuckoos in that order. The 
Himalayan is always a very late riser and never calls at night as 
many of the others do. Grey winged Blackbirds and Verditer Ely- 
catchers singing, and the lovely whistle of the Wedgetailed Green 
Pigeon rippled up from the hillside below wdiere 5 or 6 of them were 
perched in the tops of the lopped and tortured oaks. A Himalayan 
Nuthatch was carrying food into a liest hole about 40 ft. from the 
ground. The Orangebarred Willow-Warblers, so common here in 
March, had all moved on. Himalayan Swiftlets were hawking above 
the camp. Pieris formosa had finished flowering but was covered 
with young red leaves forming patches of vivid colour round the 
camp. We did not hurry away but let our tents dry in the brilliant 
sunshine, having- decided to do only a very short march to-day. It 
is a pleasant v/alk down to Gol Bhanjyang. Upland Pipits calling 
and a pair of Serpent Eagles ^oaring* overhead. A shrub (a 
Symplocos I think, but not sumantia or crataegoides) was ever^^vhere 
in bud. We never found any opened flowers and did not succeed in 
identifying it. As we climbed the steep hill above the saddle I heard for 
the first time the sweet high-pitched song of the Bliiechat. Dr. Dillon 
Ripley has found this bird in breeding condition in the Nepal valley. 

I do not think any of them actualh' remain to breed in the valley, 
except perhaps i or 2 pairs on top of Sheopuri or Phulchok. We 
alw^ays hear it on passage for a short time in March and early April, 
but it soon passes on and after that I have only found it on these 
inner hills and above 8,000 ft. At the top of the hill we entered 
our rhododendron forest—alas, a sadly changed place from the 
enchanted world of March last year. The flowers were all over and 
the forest dark, damp and uninviting*. Elowever, as the storm clouds 
were already hanging over the hills ahead we decided to camp, and 
pitched the tents in a little green vaffey. Quercus semecarpifolia^ 
Rhododendron arhoreum and Pieris ovalifolia the chief trees, Berheris 
and Viburnum both in flower formed the undergrowth and the ground 
w^as carpeted with yellow oxalis and strawberries both in fiow*er and 
Iruit. This ridg'e is a very interesting* one, as it forms a bridge 
between the lower and higher hills. Although the same elevation 
(8,000) as the Mamche Danda and Sheopuri, and though the bird 
and plant life is on the 'whole the same as found on these two ridges, 
there are quite a number of species found here which are never seen 
on the other two (except of course during* winter in the case of the 
birds). These include the Orangebarred Willow-Warbler, the 
Orangebreasted Flycatcher, the Redflanked Bush-Robin, Yuhinia 
occ 4 pitalis, Darkgrey Bushchat, Blackbrowed Flycatcher-Warbler 
and Bliiechat, plants from the higher hills seen here for the first time 
were Prunus corniitaj Anemone ohtiisiloha (?), and a little trailing* 
white raspberry (Ruhus calycmiis). There were a few yew trees, 



mii JOlJ^NAL, BOMBAY natural hist. SOCIETY, VoL 51 

but these are also found on Sheopuri though nowhere else round the 
vailey. This is also the last ridge where many of the common birds 
oi the lower hills are found, such as Greenbacked and Redheaded 
Tits, Longtailed Minivets, Verditer and Greyheaded Fiycatchers, 
and Rufouscollared Yuhinas. Whitethroated Laughing-thrushes and 
Btirwings are also very common here, and so is the quaint little tit, 
Sylmpanis modestus. The yellow eyebrow of this last is quite im- 
possible to see in the field. We had an early supper and were in 
bed by 7 p.m. expecting the usual storm but not much worried by 
it, as we were sheltered from the wind, and though I was not quite 
happy about the site of my tent in a little valley, there was a path 
running beside it which we thougdit would be sufficient to carry off 
any rain water. By 7.30 the rain started, this soon changed to hail 
which pelted down on the tent with a roar which quite drowned the 
occasional boom of thunder. Last night I had feared the tent might 
be blown away, tonight I felt it must surely be torn to ribbons, 
h lashing on my torch I saw a little flood about 2 inches deep flowing 
gently in through the top end of the tent. Pulling up the ground 
sheet round my bedding to make a sort of island I wondered for a 
brief moment if camping really was such a good idea. Luckily the 
storm died down for a few minutes and I shouted to poor Richard 
for^ help. He rushed out minus all clothing and dug trenches 
furiously. Slowly the water subsided and Richard regained his 
tent, only just in time for the hail came roaring down again with 
redoubled violence. By 10 p.m. it had ceased, and peeping out I 
saw a white world, the hail stones gathered into drifts inches deep 
and shining like snow in the faint moonlight. Fell asleep only to 
be woken in the small hours by a peculiar noise just outside the tent. 
Again I flashed my torch. A large vague shape blundered noisily 
away. Only a chumry I realised with relief, but though gentle 
creatures, they are rather large, and the tent very small. I Would 
just as soon they did not walk on us. 

May Stk: Woke at 5 to hear the skinner blowing away at the 
lire and the cuckoo calling. Richard said he had heard the Indian 
Cuckoo as early as 2 a.m. Blackbirds singing gloriously, and the 
thin see see of the Yellowbrowed Tit, and the whirring song of the 
Orangebarred Willow- Warbler ringing through the wet woods. The 
morning was clear but we were in shadow from a small hill and every- 
thing w^as soaking wet. We packed as quickly as possible. Two 
Sherpa boys watching a herd of chumries came and squatted at the 
side of the camp. They were soon joined by a girl who had come to 
fetch water. This she carried in a hollowed -out tree branch sus- 
pended by a strap across her fprehead. She was very talkative and 
gray with the natural friendliness of all Sherpas in these hills. She 
was very interested in our bedding and felt the blankets critically, but 
they were good ones she said. Our coolies had spent the night in 
er family hut, one of them^ rather a good looking youth was far too 
tosy flirting with her to pay any attention to his share of the packing. 
However, she administered a resounding slap on the side of his face, 
to the delight of the others, and looking rather foolish he returned 
to his work. We were away by 8.30, very pleasant walking up the 
ndge on the springy green grass. Last year it had all been dusty 


BIRDS OF THE GAND/lKHvOSi WATERSHED 


657 


.^nd' dried, upj now after tiie .rain it was all fresh and grceOj the narrow 
.ridge often widening,, out. into, encimiiting alps, . . At 9,000' ft. we 
.,entered the d.ark oak forest.. Here we .heard for the first time the 
thin trill of the Nepal Tree-creeper, and came upon a pair of the 
adorable little Yellowbeilied Flycatchers, bobbing and pirouetting like 
the larger fantail flycatchers of the lower hills. From here . the 
Orangebreasted . Flycatcher, was one., of the commonest birds, every 
little valley or alp holding its pair. Tliev guard their territory 
jeatoiisly. On emerging from the oaks we found the belt of grass', 
which leads up the hill between the thick rhododendron forest, 
thickly starred with anemones (phtusiloha?) blue and white, also 
gentians and dandeiions and a little white crucifer (Draba?). One 
little deli was absolutely blue with anemones and I was enchanted 
until I found that it was also swarming with leeches. My enthusiasm 
greatly damped as I hastened away to drier ground. We had not 
expected to find them so early in the year and at this height. The 
unusually heavy rains, I suppose. The rhododendrons, mostly ..R, 
falconeri, were covered with faded flowers. We were too late for 
them as we had been too early last year. Up and up the path climbs 
then winds round the ridge and. up a narrow gravel-filled ,. nullah 
between two hills. This is a good landmark , from the south and 
can be seen from the hills round Kathmandu, It looks very steep 
but is not so really. Thick mist covered all the higher hills and a 
cold cold -wind blew from the north west, straight from the snows. 
From the top of the nullah all the ridge to the immediate north is 
covered with R, campanulatufriy now in full flower. Nothing* this 
year compares with the beauty of flowering R, arhoreiim last March 
but campanulatum is attractive in flower. The stems grey, varying 
from silver to almost pink often outlined with black lichen, the leaves 
rounded at the tip, dark glossy green above, rusty or creani beneath. 
The flowers mauve, deep purple in bud fading with age, A hillside 
covered with them has a curiously silver shimmering appearance, 
perhaps partly from light reflected from the glossy leaves, always 
now wet from the latest shower. ' R: harhatum was also still in 
flower and must have a long season as it was in bloom last year in 
March, when there was no sign of any flowers on other high level 
rhododendrons. The leguminous shrub Piptanthes nepalensis which 
flowers profusely on Sheopuri in March was a blaze of yellow here 
■now. We decided to camp on our ...favourite marg* with the .4 huts.. One 
of these was soon made comfortable with a thick jumper carpet and 
the tents tied over the many., .gaps, in roof and ^ walls. , Although 
sheltered from the rain it was now bitterly cold. We put on all our 
thickest clothes. From midday it rained continuously. In the even- 
ing* this cleared and a golden sunshine without warmth flooded the 
world for a few , minutes before the sun' set. The Gosainkund Lekli 
as beautiful as ever. .After a hot supper w’e were glad of thick sleep- 
ing bags. 

May gth : Woke to a divine morning, but so cold that it was an 
effort to leave our beds. No cuckoos calling for the first time. The 
wild song of the Whitecollared Blackbird throbbing in short bursts 
across the mar g*. It consists of a few notes or a, short phrase re- 
peated usually 4 times then a pause then a fresh phrase again repeated 
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4 times, iliis, will go^ oii iw, hours ^iii .spite of rain., or .storms.' The 
song has a., rnagical . quality j wild, a sweet. It reminds me ' of ., the • 
English song thrush in , rough ., spring... weather. The, , gray winged 
blackbird ., has/a mellow ,gent!e song, more, like .that of the English 
blackbird. I prefer the thrush, though, most English listeners dis- 
agree with^me, some in fact becoming positively indignant over the 
matter! The blackbird's song is languid and graceful, the 
polished product of a court poet, but to me it lacks the magic of the 
less pcifect song, and here particularly the wild notes seem to 
catch the spill l of the mountains , We stayed 5 nights on this marg. 
The early hours were always perfect but each clay by 10 a.m. the 
mist had descended and the afternoons were given to rain and storms 
more or less severe. Wh were up ^ with the first light and away from 
camp by 6 a.m. each day. There is so much to explore that a month 

could j^rofitably be spent here. The bird life very different from 

that in March last, year. . The winter migrants ■ have , mostly left, 
though flocks of pipits (both hodgsoni and roseatiis) are common on 
the marg, and are still on migration I think, presumably for the 

very high hills, as pairs of both are already established here and 

breeding. Summer migrants have arrived and are taking up their 
territories. Rosefinches are abundant, at least 4 species ; they are 
still in flocks, their sweet notes echoing through the forest as they feed 
m the rhododendrons. Tits are breeding. The Himalayan Cole Tit 
has a nest in the stone wall of a Sherpa hut. The male (?) sits in 
a fir tree^ just above the hut and sings all day endlessly dir-tee dir-tee 
dirdee his throat and breast puffed out with the effort. The female 
creeps in and out of the nest hole, quietly and not often. She appears 
to carry nothing so is apparently incubating. I had intended to 
collect these tils, but cannot bring myself to shoot them when nest- 
ing, very unscientific attitude I fear ! 

From this marg a little path leads round the south side of the hills 
above the Tadi Khola. It has evidently been made by the Sherpas to 
keep in touchy with their various little summer camps. It runs at 
about 10,400 It. and does not varj- in height more than loo ft. even 
when crossing the little valleys. On each ridge is a small camp, 
usually 2 huts, sometimes 3 or i only. At present the walls onlv! 
omit of stones, for the hherpas bnng the roofs of woven matting v/ith 
them and use them again and again for each camp. .The fore'st im- 
mediately round the camps is usually burnt to give better c'razinc 
I01 the chunirics. Ihe Sherpas hax'e not arrived up here yet thouo-h 
everywhere they are moving up. From the path one looks ’ straiHit 
Clown into the vaUey of the Tadi Khola and Ihe numerous little tributary 
valleys. 1 my villages nestle on the flat shelves of land above the 
nver._ Cultivation spreads up the sides of the hills above the valleys 
sometirnes I should think as much as a couple of thousand feet. The 
valley house.s are permanent dwellings with flat wooden roofs of 
planks kept m place by large stones. One can tell at a glance the 

stfenF "r" Slierpa and Gurkha houses, the latter having the 
steeply pitdiccl loofs and turned up corners which we see round 
Kathmandu. Here ^ey are all Sherpas. Above the cultivation comes 
le zone of lopped Quercus semecarpifolia as we have seen it on the 
way up here, and above this the fir and rhododendron forest. Above 
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-each vi 11 age at a heig-lit of about g,ooo ft. is another little settlement, 
presumably the half way house for spring and autumn. These also 
have only temporaiy roofs and are now mostly in occupation. I 
imagine that each settlement belongs to one family and that they 
'Come up year after year, following the tiny precipitous path which 
leads down each ridge, although they look almost too steep for 
•chumries. I should like to come up later in the year when they are 
in residence and learn more of the details of their lives. The only 
people we meet now are woodcutters and these are always Gurkhas 
( ramangs) and they do not live up here but come up for a day or 
two, collect wood and carry it back to Kathmandu. Their methods of 
wood cutting are wasteful to a degree. Instead of cutting the tree 
near the root they cut away at anything up to 12 ft. above the 
..ground, the huge stumps being left to rot. They have very inadequ- 
.ate little axes and will chip away at a tree trunk for hours to get 
•one door or plank and then abandon the rest. The hillsides are 
strewn with Wasted wood, a very sad sight. The people themselves 
■are delightful, sometimes we meet whole villages of them who have 
come up to get shingles (shaklas) for their roofs. They make a 
picnic of it, and come down singing and laughing, their hair crowned 
with rhododendrons, women and children as vrell as men, looking so 
healthy and happy in spite of their loads of shaklas. 

Warm mists rise from the Tadi Khola and we found plants very 
much more advanced on this path than on the main ridge. Here 
the lovely yellow rose (i?. s erica) was already in bloom, the long 
graceful sprays trailing over the hillsides in loops and arches. 
Anemones blue and white covered the ground as thick as daisies on 
a May lawn at home, Pieris formosay a common bush up to 10,500 
ft. all in vivid young red leaf. In one enchanting gully, overhung 
by a huge rock, from which Water dripped continuously, was a grove 
of the most beautiful bird cherry trees (P. cornuta) all in young leaf, 
the flowers not yet open. Under these grew a tiny pale primula 
{Androsace geraniifolia)y a tiny deep pink primula (P; iwteri) and 
severed small crucifers (Swymbrmm sp ?). Also thickets of a her- 
heris, not very tall with whorls of prickly holly-like leaves and yellow 
flowers just opening*. Gooral kept springing away from us in small 
groups and I got a beautiful view of one rushing straight down the 
ridge over the most uncomfortable ground. We also found a small 
viburnum with white flowers and deeply-veined leaves, very like the 
hnglish wayfaring* tree (V. cordifoliuni). Here the deciduous 
rhododendron P. lepidotuni was just opening tiny green leaves, they 
are still bare on the main ridge. Many banks covered with Gauitheria 
.nummuJeroides in flower now, the tiny pink and white waxy bells 
very attractive when examined closely. Chestnutbellied Rock Thrushes 
were common, each little valley producing* its pair. Willow- 
warblers everywhere. P. pulcher abundant and breeding, P. pro^ 
regulus in pairs and keeping* to a fixed territory, either a single silver 
fir or a small group of firs. The other willow-warbler was P. trochi^ 
loides trochiloideSj which was very common from about 10,000 ft. 
up to 12,000 ft. They w^ere mostly solitary, but 2 specimens obtained 
.were in breeding- condition, 

9 


UOO JOURNAL, BOMBAY NATURAL HIST. SOCIETY, VoJ. 51 

May i^th : Even the usual 3 hours of sunshine did not materialise 
this morning and wc set out in a fine rain. Time is running short 
but the weather not encouraging for the higher hills. Only a short 
march to Thare Pate 'but steep in places and I felt sorry for the laden 
coolies. x\bove 11,000 ft. Primula petioJaris is everywhere in bloom. 
It has finished flowering in the lower hills, 8,000-9,000 ft. in February, 
9,000-10,000 ft. in March and April. The flowers here are rather 
battered by the storms. Round the Sherpa huts where goats have 
])een tethered grew docks and a purple flower [Lamviim amplexicaiile), 
A few Primula deuticiilata. Tracks of a panther very clear in the 
soft path along the ridge at 12,000 ft. Thare Pale looks bleak in 
the rain and mist, the huts are tumbledown and wet and there is no 
water near. However we can drink melted snow. I'here are large 
rather dirty snow beds on the north slopes, and we set to work whh 
tarpaulins to cover leaks and to spread the juniper over the floor. 
Incidently no vi-spring mattress can equal the comfort of a deep bed 
of juniper, and the perfume from the crushed leaves is the best sleep- 
ing draug'ht I know. Most of the huts are on the west of the ridge, 
w’e chose one just over on the east side as most of the storms and 
mist comes from the west. We are soon comfortable, but the coolies 
are very distressed. They have a long* hut with no windows and 
have lighted an enormous fire so that the heat, smoke and fug inside 
is all that they can desire, but the water is the trouble. They say 
it does not matter, but they will not eat tonight as too much trouble 
to melt snow for cooking rice. We tell them to go back to the last 
camp and to return in 2 days. They depart to discuss this at length. 
The rain pours down in torrents. However we sit in our hut with 
a nice scented juniper fire and watch birds. Rosefinches, golden 
bush robins, redstarts, orangeheaded bulfinches pipits, all w*ithin a 
few- feet of the hut. Exquisite firetailed sunbirds flash in and out 
of the soaking bushes and a female monal walks into the hut and 
departs noisily on finding it occupied. Monal swarm here and are 
very noisy and indignant when disturbed. Presently a cooly arrives 
to say they have found water, and very good water, but a long way 
down. They bring it back in tins slung between 2 men. They are 
delighted. At 5 o’clock the rain suddenly clears, clouds lift, golden 
sunshine floods everything. Jag^ged rocks and snow peaks appear 
unexpectedly all round us. Deep valleys on each side of the ridge full 
of purple shadow, with shreds and tatters of shining mist scattered 
across them, little bright islands on a dark dark sea. What thrilling 
country, but bitterly cold. We go early to bed. Shortage of water 
makes even a pretence of washing mercifully impossible. 

May Up at 5 a.m. Primrose sky and wonderful view. 

The great peaks of the Jugal Himal brood over us, further to the 
east is Gauri Shankar- To the west the purple chasm of the Tadi 
Khola with the jagged Lekh beyond, black against the skv. As the 
sun rises it catches each ridge in turn and outlines it in gold against 
ihe^ darkness beyond. I now regTet time spent on our g'entle marg*. 
Phis is much more thrilling country. Breakfast over, we start ofl- 
down the pilgrirn trail, which is composed mostly of boulders, and 
winds down a wild weird country. Nullahs full of boulders, covered 
with lichen; no water, but I suppose that in the monsoon it rushes 
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down the hoUow under the rocks. A¥rens everywhere; also accentors, 

Firelailed Sunbirds and Nepal Treecreepers. " Numbers of the little 
warbler PhyUoscopiis t, trochiloides; they sing siper siper siper, 

.We. leave the bare hill-side and go down a narrow gully into forest of 
silver fir, birch, juniper, rhododendron, the last a new one with 
biiiliant pink flowers. Brilliant gTOsbeaks in bare birch. Nut- 
crackers scream and scold. Suddenly something green and crimson 
ahead of us. Blood pheasants, the first I have ever seen, what won- 
derful creatures ! At the lowest point of the path, 1 1 ,300 feet we 
r bubbling streani the first water we have seen since our 

iai away marg. Ihe path winds round the hill-side through bamboo. 

Suddenly a large flock of tiny birds creeping through thisV thev look 
like bearded tits — Fulvousfronted Suthoras. Dick shoots 3. ' They 
have curious little monkey -like faces. Now the path climbs again, 
sometimes through thick forest, sometimes over bare hill-side. Here 
the forest is quite unspoilt, no burning', cutting or lopping. A leaf- 
less viburnum with pale pink scented flowers g'rew along the path 
(V. nervosum^. Alas all too soon the mist comes down again, and 
the blotting rain. We pass a large cave and a swift darts out like an 
arrow. We reach a little group of pilgrim huts, the view must be 
wonderful from here, but we can see nothing. Useless to go on. 

We return regretfully. Rain, hail and tearing wind for the rest of 
the day, and this time no break at sunset. 

May iGth : A wonderful morning*. Dick says that he will have ,ii> 

a shot at getting to the top of the pass and starts olf at dawn. I 
know that I can’t make the pass and g*et back in one day, but it is 
with bitter regret that I look across that great valley to the path curl- 
ing over the hills so deceptively near in this clear light.- Richard 
started at 6.20 and had finished the traverse and started the real 
j; climb by 9.30. He got up to 14,300, when he felt exhausted and 

sick and so had to return much disappointed. He did not get back 
j till dark. I have never seen him so tired, and very depressed over 

his failure. It is hard to realise that one is not young any more? 

He could have done it so easily 6 years ago. Hovrever, from the 

naturalises point it has been a thrilling day * 

A flock of Grandalas at 13,800 ft. about 45 birds, flying' very like 
starlings he said. Then a single pair by themselves. Thrushes 
large and powerful, size of a mistle thrush, strong flight, dark olive 
brown, no spots on the back. A willowy-warbler at 13,106, very 
dark green, no wdng bar or eyebrow^ ,v choughs also about 13,800 ft. 

J'. Bush warblers up to 13,500, white-capped redstarts to 14,000. 

Tits (ruhidiventris) to 13,000. Pipits higher still, paired and sing- 
mg, but he could not say of what species. He brought dowm a tin 
full of flowers. A lovely deep pink primula on a very short stem 
j| growing from 13,000 to 14,000 ft. This was Primula deiiteronana^ 

peculiar to Nepal, Mr. Ludlow’ tells me. Then there was a yellow’ 
i primula like a cow^slip with an orange eye, Prinmla strumosa^ at 

j 13,000 ft. growing on very steep ground where the snow had jusf 

melted. A tiny potentilla, P. monanthes, 1 in. high nestling in damp 
f 13,000 ft.; very few of these. Potentilla peduncularis 

j from 11,000 to 13,000 ft., Primula petiolaris very nearly to 13 000 ft 

f Juniper scrub up to 13,100 ft. and above this only leafless ^berberis 
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and the 2 dwarf rhododendrons. A tiny extraordinary saxifrage- 
like dower was unfortunately too dried up to be preserved. But most 
exciting- of all was a most beautiful large yellow primrose with fring- 
ed petals, an orange eye, and lovely silvery leaves. This was growing 
•at 11,300 ft. under a boulder, so close to a stream that when it was 
dug up the hole left behind immediately filled with water. This 
was the most beautiful flower that we found on the whole trip and 
we took it back to Kathmandu where it survived for a week in 
damp moss. We did not know that it was a rare plant until I had 
taken a small piece home for identification. It proved to be Primtilcn 
Liurcaia, and Dr. Fletcher of the Royal Horticultural Gardens at 
Wisley writes of it as follows, ‘This is the first time it has been 
found in the wild condition. It has been in cultivation for some 
years but never has it been found in the wild before. We grew’- it 
in Edinburgh among a batch of seeds of Swertia purpurea. There 
was one seedling difierent from the others and the seedling* turned 
•out to be not a Swertia but this primula. It has never been seen 
in any herbarium, and no collector, in particular the collectors 
of the Lloyd Botanic Garden, Darjeeling, from which the seed came, 
had ever seen the plant.* My day w*as spent on the Thare Pate ridge. 
I followed it up to 13,000 ft. It was a divine day, the only wdiolly 
fine day of the whole trip. Wonderful to sit in this golden world, 
basking in the rare sunshine. Large Whiterumped Swifts with 
forked tails hawked back and forth. Himalayan Swiftlet with them, 
and once an Alpine Swift cut across with the sound of a whip lash. 
In the golden air swarms of tiny midge-like creatures hovered. I 
■could see dozens of these swarms like little puffs of smoke. Some- 
times one of these swarms would surround me, but though they got 
into my eyes and landed all over my face and hair they did not 
appear to bite. A small eagle (hawk eagle ?) soared above, it had 
a light band in its tail and was barred on the breast. A black 
•drongo unexpectedly flew across the ridge. In this sunshine one 
could almost see the leaves and flower-buds opening. Rhododendrott 
hpidotum^ bare till a few days ago, is now a mist of tiny green 
leaves, and R. anthopogofi is covered with yellow flowers. The 
leaves of both of these smell deliciously when crushed, so that one 
walks through waves of aromatic fragrance, and shoes and skirt 
smell delightfully for hours afterwards. They cover, the hillsides 
from 13,000 ft. where the juniper ceases. A yellow potentilla with 
pinnate leaves, P. peduncularis, is abundant. The leaves are just 
opening and give the appearance of fluted velvet from the long silvery 
hairs which cover them. They are soft to the touch as a horse*s 
chin or the skin of a peach. A little blue gentian, a tiny bunch 
enclosed in square bracts is Gentiana capitata. This was also com- 
mon on our marg. 

Even the berberis is beginning to show a glint of green and 
roses are appearing everywhere in most unexpected places. Cas slope 
fastigiata is common, sometimes making a thick carpet, but only 
one or two flowers appearing. Grosbeaks are found up to the limit 
of the juniper; tiny little bushes are enough for them. Rosefinches 
also, but not quite so high. Even this one fine day was not allowed 
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to last and by 3 p.m. the mists were down blotting out the mountains 
and spreading a clammy dampness over everything. 

Mav : We have only 3 days left and had meant to march 
back to-day to our rhododendron hill, but could not tear ourselves 
away. Spent the morning trying to identify the thrush which sings 
each morning on the ridge behind our camp, but without success. 
Again and again we stalked him from below (it was always impossible 
tc get above him) but always he flew away while well out of range. It 
may be an Oreocincla but certainly not dauma which can be recognised 
instantly by his peculiar shape. It might be molisshna or perhaps 
dixoni which I do not know. Molissima is common in the Nepal 
valley in winter, as is daiima. A pair of firetailed sunbirds joyously 
searching for a nesting site ; the female carried bits of nesting 
material but not the male. No last sunset, but a hailstorm rather 
fiercer than usual. 

May i^th : A divine morning after a hard frost. All the wood 
of the hut rimmed with white. Impossible alas to stretch our time 
into another day. We leave early. How the summer has advanced 
since we came up here. Roses everywhere, berberis in young leaf, 
bird cherries in full bloom, Rhododendron campamdatum past its best, 
and anemones everywhere, thicker than ever before, more of the 
yellow variety amongst the blue and white. A few white orchids 
(Pleione) coming- out. A few weeks later they were abundant and in full 
bloom we heard from friends. xAt 9,000 ft. we met parties of Sherpas 
coming up with their chiimries. They^ told us that they- got these 
chumries from Kuti in Tibet. This is up the Sun Kosi valley and 
seems a very long way for them to travel. Yaks of course could not 
live here on the south side of the high hills. They had a number of 
y-oung calves with them, so I presume that unlike mules chumries 
can breed. The Sherpas said they did so. I have heard since that 
only the cow chumries are fertile and that they breed these again with 
the hill cattle. I should like to know more of the lives of these 
Sherpas. What a very delightful life they’' lead. They all look very 
healthy but seem to suffer from perpetual coughs. 

For once there was no storm. In many ways the weather has 
been kind, and we have never got soaked while moving* camp. This 
is a long day, the last climb from Gol Bhanjyang* to Mamche Danda 
seems very long*. The coolies are tired but cheerful and delighted 
to be on the way home. Camp in our usual spot, a lovely- mellow 
evening. Birds nesting everywhere, sivas, yuhinas, scimitar bab- 
blers, etc. 

May lyth : Back to Kathmandu. A very hot walk down to 
Pate Bhangyang' and hotter climb up to Sheopuri. Here a violent 
storm hits us, floods of rain, hail, thunder. I have foolishly^ worn 
nw light boots with rubber soles. Impossible to stand up in them 
on these slippery paths. Am obliged to wait for the coolies and my' 
nailed shoes. I take refuge in a hut. It is dark, full of blinding- 
smoke. Every one as usual very cheerful and thev make room for 
me by the fire. I can only see the ring of faces lit by- the fire. 
Soon I am so badly bitten that I am obliged to go out. ’ Everyone 
astonished that I should leave before the storm is over. I stand on 
the verandah and scratch. 1. he rain stops, the sun shines out catch- 
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iniT :i iiiiliion sparldes of liglit from the drenched loresl. Birds sing. 
Mv late companions emerg'c one by one from the. dark hut. 1 had 
thougiit the hut might hold 12 people, 28 come out ! 

't he coolies and my shoes arrive. Nothing more now but to climb 
down the steep path, past Sandarigai the stream now flooded with 
dark boiling water from the storm. How sad and how sad ! But 
what a pertect fortnight it has been! 

Birds seen ON Gandak-Kosi Watershed during first half of 

.May' 

Nycifraga caryccatactes: Himalayan Nutcracker. 

These birds were always in family parties so must breed very 
early." ' " 

Lophophanes rubidiventris : Rufousbellied Crested Tit. 

Very common 10,000-12,500 ft. Most were 1 ceding young in the 
,:nest. ' ' , , 

L. ater aemodius ; Himalayan Cole Tit. 

Very common from 9,500-11,000 ft. Abundant round our camp 
at 10,500 h. Most had nests, but less advanced than last birds, and 
many still building or incubating. 

L. dichrous dichrous: Brown Crested Tit. 

Also breeding between 11,000 and 11,500 ft. 

Suthora fulvifrons : Fulvous-fronted Suthora. 

A party of about 30 birds creeping about in bamboo scrub at 11,300 
ft", on the pilgrim trail. They looked very like the Eng'lish Bearded 
Tit and kept up a continual thin squeaking. 3 shot had their bills 
full of crushed bamboo. 

lanthia ocellata : Whitespotted Laughing-thrush. 

Common in small parties from 9,500-11,500 ft. It has a most 
beautiful very human whistle, which might be syllabified Tu wee, 
Tu ^oeeJ Tu witty O, I had not seen them last year in March, but 
as they are very shy and skulk out of sight, they would probably 
never be noticed when not calling". 

Trochalopterum affine : Blackfaced Laughing-thrush. 

Common above 9,000 ft. 2 shot varied somewhat in colour, one 
having more grey on the neck. 

Leioptila capistrata : Blackheaded Sibia. 

A few up to 11,800 ft. there had been none above 9,000 ft. in 
IMarch. 

Siva strigiila : Stripethroated Siva, 

A’^ery common up to nearly 12,000 ft. We had not seen any 
above 9,000 ft, in March, A great variety of notes not heard ^ in 
wflnter. Call a loud Chee-er Chee-er. Song rather a jumble, some 
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sweet notes mingled -witli harsh squeaks and churrs. They were in 
large parties above 9,000 ft.; below this already paired and nest build- 
'ing. 

Yuhifia occipitalis' : Chestnutnaped ' Yuhina. , ' ' ^ 

Very common above 9,000 ft. I found a nest at 10,500 ft. on the 
loth of May. It was a cup of moss and leaves, built into a large 
lump of moss which formed a dome over the nest. It was in the 
fork of a small tree about 3 ft. from the ground, and well concealed 
as large lumps of moss are found on practically every bush and tree 
in these damp hills. It was lined with fine roots and contained 2 
young perhaps 3 days old, they were sparsely covered with long 
black down. The parent Was very tame and would sit brooding them 
when we w^ere only a few feet away. It would have been an ideal 
subject for a bird photographer. The white ring round the bird’s 
•eve and dark moustache stripe showed up very clearly. 

Certhia discolor : Sikkim Tree-creeper. 

Common up to 9,000 ft. 

Certhia familiaris niandelli ; Nepal Tree-creeper. 

This bird takes the place of the last from 10,000 ft. up to 12,500 
where it is very common particularly on birch. Sir Norman Kinnear 
kindly identified it for me. 

Troglodytes t. nlpalensis : Nepal Wren. 

Very common round about 12,000 ft. and not seen below^ this. 
In March they had been common at 10,000 ft. They w-ere singing 
with great vehemence. 

Larvivora brunnea : Indian Bluechat. 

Common above 8,000 ft. The males were singing continuously 
and always from the same place. I saw no females so perhaps they 
were incubating. Frequently sang from, some exposed position such 
.as the top branches of a silver fir. In Kashmir I have only heard 
them sing from dense cover. 

Heteroxenicus cruralis; Whitebrowed Shortwing. 

A pair frequented the top of a small hill near our camp at 10,500 ft. 
Both sexes sang, a gentle but merry little warble which might be 
syllabified Hey did-dle did-dle the cat an. This was a sight record 
only. 

Grandala coellcolor : Hodgson’s Grandala. 

My liusband saw a flock of about 45 birds at 13,800 ft. on the 
pilgrim trail. At first he mistook them for starlings. He also saw 
■one solitary pair, , 

Tarsiger chrysaetis : Golden Bush-robin. 

Very common at 12,000 ft. In pairs and several females appeared 
very anxious as if they had nests. I found a nest on my last day at 
'Thare Pati. It was not quite completed, built of moss into the roots 
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of a juniper oil a small bank. Only the female was working' on it.. 
I had not time to watch for long*. They had harsh churring notes. 
I never heard a song*. 

Turdiss albocloctsis : Whitecollared Blackbird. 

Common on all the ridges above 8,000 ft. and up to 12,000 ft. 
and the limit of the trees. The wild sweet song was a characteristic- 
sound through the rain and mist. 

. Oreocincla? ■ 

A thrush was common at Tharc Pati. It had quite a fine song 
and sang eveiy morning from the top of a small juniper bush or 
from a rock on the steep bank behind our camp. Through glasses. 
I could just see that it was a dull white below heavily spotted with 
dark brown, but as it always kept above us against the skyline the 
colours could never be made out distinctly. It had not the peculiar 
shape of daitma.y so ivas probably O. mollis sima; Both these birds 
are common in the Nepal valley in winter, the latter very shy ancT 
skulking. 

Siphia strophiata : Orangegorgeted Flycatcher. 

Almost the commonest bird above 9,000 ft. They were just 
arriving in March last year, when we saw only one ; now every little 
valley had its pair. 

Chelidorhynx hypoxanthutn : Yellowbellied Flycatcher. 

Common from 9,000-11,000 ft. Paired. Last year in March 
they had not arrived. I was surprised to find no Sooty or White- 
browed Blue Flycatchers. Fair numbers pass through the Nepal 
Valley in April on passage and I had expected to find them breeding- 
here, but did not see one. 

Phylloscopus puichef : Orangebarred Mhllow'- Warbler. 

Common from Rhododendron Hill at 8,400 up to 12,000 ft. 
.•\bundant at 10,000 where it w^as breeding. None left on the Mamche 
Danda where they had been so common in March. 

Phylloscopus proregulus chloronotus ; 

Fairly common at about 10,500 ft. Paired and singing and 
frequenting silver firs. I did not find a nest. 

P. trochiloides trochiloides : 

Very common from 10,500 ft. up to the limit of the trees about 
12,000 ft. Two shot were in breeding condition. They w^ere singing 
but not yet paired. 

Seicercus burkii ; Blackbrowed Flycatcher-warbler. 

Extremely common from 10,000-12,000 ft. None had been seen 
in March. They were all in pairs and the males (?) kept to the upper 
canopy of the trees and sang loudly. This Was answered by other 
males from other groups of trees. The females (?) crept about in- 
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the undergrowth and answered their mates with the single 
which both sexes use in their winter quarters. The song has a slight 
resemblance to that of the greyheaded flycatcher-warbler but is quite 
distinct to any one who knows the latter. 

Horeites bruotiifroos : Rufouscapped Bush-warbler. 

One of the commonest birds from 10,000 ft. up to 13,000 and even 
higher. It is found in bushes round the open margs, and in the 

sparse juniper scrub on stony hillsides where no other birds are to 

be seen except Anthus roseatiis. It has a loud little song sip ti ti sip 
uttered continuously. This is often followed by extraordinary sound 
rather like that produced by somebody blowing through a comb. 
Though it skulks in bushes it is not at all shy and will perch on the 
top of a bush or rock to utter its song within a few feet of the watcher. 
I think that nesting had not actually commenced. I found an old 

nest in a rose bush which probably belonged to this bird, a little 

domed structure, thickly lined with feathers, still warm and cosy after 
a winter’s rains and snows. 

Perlssospiza icteroides : Black-and-Yellow Grosbeak. 

Rather scarce but small parties seen from 10,500 to 1,200 ft. 

P. camelpes : Whitewinged Grosbeak. 

Very common from 10,000-12,000 ft. always in flocks. I did not 
find that this bird replaced the Black-and- Yellow Grosbeak in the 
higher hills as stated in the Fauna. On the contrary they occupied 
the same habitat, and the present bird was found at lower' elevations 
than the last. 

Mycerobas melanoxanthus : wSpottedwing Grosbeak. 

My husband thinks he saw this bird at 10,500 ft. A small flock 
were seen this winter in Kathmandu and one was shot by 

Dr. R. L. Fleming, so they probably do breed in these hills. 

Carpodacus rhodochrous : Pinkbrowed Rosefinch. 

Common from 10,000-12,000 ft. They have a sweet little lilting 
song very characteristic. This finch is easily confused With C. 
pulchermnus which may have been present also, but 2 birds shot were 
identified in the Natural History Museum as of this species. 

C. rhodopeplus : Spottedwing Rosefinch. 

Very common 10,000-11,000 ft. They feed a great deal on the 
ground when the female at a distance might be mistaken for a bunt- 
ing. They have a sweet far-carrying canary -like chirp. 

Procarduelis nipaletisls : Nepal Dark Rosefinch.. 

The commonest finch, abundant at 10,500 ft. in large flocks of 
both sexes, often with mixed parties of tits, etc. Feeding largely in 
the rhododendrons ; the birds often had so much pollen on their heads 
as to appear as if they had light caps. The call is a rather wailing 
plaintive double whistle, very characteristic ; I heard no song. 


'iMiS'. 
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At least 3 other species of rosefinches were seen indistinctly, and 
not identified for certain. No buntings were seen though they 

had been so common in March. 

Delichoii nipaleiisis : Nepal' Martin. : ^ , 

Flocks seen at 6,000 ft. No swallows or martins seen above 

;■ 7,000 'ft.' ■ 

Anthiis hodgsoiii : Indian Tree-pipit. 

Breeding- birds were seen in pairs singing and soaring on the 

inner hills "from 9,500-10,500 ft. They seem to occupy a detote 
xone between the lower hills (8,000-9,000 ft.) where the Tpland Fipit 
is common, and the higher hills above 10,500 ft. where all the birds 
found bv us were A. roseatus. Non-breeding birds were common 
in fiock.s' at 10,500 ft. and I wmndered if these were passage migrants 
for the mountains of Tibet, etc. 

A, roseatus : Hodgson’s Pipit. 

This pipit was the common one from 10,500-13,000 ft. All the 
little bare rounded hills about 12,000 ft. were occupied by a pair ot 
these birds. My husband saw pipits at 14,000 ft. but could not 
identify them. I hope to collect some and study all the pipits more 
attentively another year. 

Aethopyga ignicauda : iMretailed Sunbird. 

Very common from 11,500-12,500 ft., never seen^ below this. 
Thev were. {ec 6 \ng on Rhododendron campanidafum. females very 
much in the minority, and one female often had 3 or more males 
wing for her favours. Some already paired were apparently search- 
ing Vor nesting sites, and this was often in juniper bushes. I saw 
several females collecting cobwebs, but they would carry these from 
place to place and then abandon them as if the nesting site had not 
vet been decided, or perhaps this was a sort of courtship display. 
The male would accompany the female singing joyfully, but^ I never 
saw him carry anything. ’These birds are very local in their distri- 
bution. In \wnter January-February I have seen them only on the 
Chandragiri Range at a height of 7,000 ft. The males are then in 
■eclipse plumage and are found feeding on a small jungle tree. 
Leiicosceptrum caniim (?), Dr. Ripley also mentions finding them on 
this ridge in winter. On March 22nd this year we climbed to the 
top of Sheopuri, at 8,000 ft. north of the Nepal Valley, and we found 
the place literally swarming with these birds feeding on Rhododendron 
avhoreum. There were often 3 or 4 birds to one tree. The curious 
thing is that they were confined to a narrow triangle perhaps j mile 
on each side. Although the rhododendron was in flower all over the 
hills at this time, I never saw^ these birds anywhere else. The males 
were now in breeding plumage, the central tail feathers not verv 
lono- Two birds were shot and these long feathers were 25 and 
32 mm. bevond the rest of the tail. The Nepal Sunbird, very com- 
mon all over the hills, was never seen in the area occupied by this 
species, but was found immediately outside this bird's territory. On 
April 13th we again climbed up Sheopuri to the same place and 
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d'.ese birds had all g'one, we did not see one, although the rhododen- 
drons were still in flower, and the Nepal Sunbird had moved in to 
replace it. Now we met them again at 12,000 ft. and the central tail 
feathers wnre very long, (89 mm. beyond the rest of the tail in one 
we shot) and fluttered behind the bird like the plumes of a miniature 
paradise flycatcher. I w'onder how long they remain at this height. 
Mr. B. E. Smythies did not mention them -when here in September, 
and they are not birds one could overlook, so presumably they had 
migrated elsewhere. Where I w^onder? I have never seen them in 
the hills round the valley before January. They are surely the most 
exquisite birds in the wm rid. 

Ptcys sqiiamatus : Green Woodpecker. 

Fairly common about 10,500 ft. . 

Dryobates dar|ellensls: Pied Woodpecker. 

8,000-10,500 ft., rather scarce. 

Cuciiius canorus : The Cuckoo. 

Extremely common 8,000-13,000 ft. Above 10,000 ft. wuis not 
heard till quite late in the day, 11 a.m. onwards. As they usually call 
with the first lig'ht I imagine they roost at lower elevations and range 
over the high hills during the day. Usually in pairs and they ‘cursed’ 
as often as they ‘cuckooed’. 

C. optatus Himalayan Cuckoo. 

Very common from 6,000-8,000 ft.; not much above this. 

C. micropterus: Indian Cuckoo. 

Very common up to 10,000 ft., and at 12,000 we could sometimes 
hear its call drifting up from the valleys below. It is the earliest 
bird to call in the morning, and also sometimes at night. 

Hierococcyx .sp? 

One of the Hawk Cuckoos is extremely common in these hills 
betw^een 7,000-10,000 ft. I have spent hours stalking it but have 
failed to get a proper view or a specimen. On the wing it appears 
very dark. Calls endlessly from just before dawm till late in the 
evening', occasionally at night. 

Surolculus iugubris : Drongo Cuckoo. 

Not very common, and not heard above 7,000 ft. There are so 
many cuckoos in the lower hills 6,000-9,000 ft. that one wonders that 
there are sufficient fosterers for them. 

Micropus pacIflcHs: Whiterumped Swift. 

Common on the ridge above Thare Pate 12,000 ft. 
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Falco tifinuncylus : Kestrel. 
Seen up to 12,000 ft. 
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; ■ ictinaetus malay easts ;■ Black Eagle. ; 

. ' : To 9,000' ft, , ' ■ 

: ' SpIIomis cheeia; Serpent Eagle. ' 

To 10,000 ft.; rather higher than I had expected. 

Sphenocercus sphenurus : Wedgetailed Green Pigeon. 

Common up to 8,000 ft.; not seen higher. 

Itliaginis craentus : Blood Pheasant. 

Fairly common on the pilgrim trail beyond Thare Pate between 
I j, 000-1 2, 000 ft. In small parties which seemed to consist of more 
cocks than hens, unlike the commoner Monal, whose cocks always 
had a large harem to themselves. They were very tame and would 
utter a soft kik kik a.s they worked through the bamboo and fir 
forest. I never saw them in the open where the monal spent most 
of their time. 

Scolopax rusticola : The Woodcock. 

At our camp at 10,500 ft., a Woodcock used to appear each 
evening just before dusk and fly round and round the marg, a circle 
of about i mile, uttering a deep croak and sometimes a shrill squeak- 
ing. Once I saw 2 of them together for a short time. The evenings 
were usually fine, and it was pleasant to watch them against the 
sunset sky and magnificent panorama of mountains. 


OCCURRENCE OF PARAGREWIA, GAGNEP. 
IN INDIA AND BURMA^ 


BY 

R. Seshagiri Rao 
Botanical Survey of India^ Calcutta 
(With a plate) 


While Studying the Indo-Burmese species of Grewia^ I came across 
a few specimens kept under ‘dubia’ of the Calcutta and Madras 
Herbaria. These turned out to be very interesting specimens of a 
totally new species of the mono-specific genus called Paragrewia. 
They were collected from Burma and Tinnevelly (South India). They 
resemble Grewia in the general form which led the earlier workers to 
suspect them as a species of Grewia, But they are strikingly different 
in their floral structure. 

Gagnepain in 1945 published this monotypic genus Paragrewia with 
description and diagrams in ‘Supplenienta la Flore Generate de L’ 
Indochine F. He named it as P. poilanei Gagnep. after Poilane, who 
collected it from Quang-nom, Annam. Paragrewia^ though it resembles 
Grewia in habit, general form of leaf and structure of ovary, however 
differs from it (i) by the absence of the androgynophore and (2) also 
of glandular depression at the inner base of the petals and by (3) the 
presence of limited number of stamens, not exceeding 15. The type 
sheet could not be secured for comparative study from the Paris Her- 
barium where it is supposed to have been deposited. But the exact 
matching of these specimens with the published diagrams and the 
complete agreement of description with that of Gagnepain leave no 
doubt about their correct relationship with Paragrewia poilanei Gagnep. 

A Latin diagnosis for this new genus is also added here as it was 
not given by Gagnepain.^ 

Grewia similis est Paragrewia habitu, general! forma folii atque 
•ovarii structura, sed ab ea differt in eo quod deest androgynophorum 
nec interior petalorum basis glandulis depressa est et quod adsunt 
pauca tantum stamina, i.e. 15 numero. 


A detailed description of the species in English is given below 
(Plate i) : — : 

Description : — Shrub ; Branches : slender, glabrous, 2-3 mm. 
in diameter. Leaf: alternate, stipulate, (stipules deciduous), petiolate, 
petiole .glabr ascent, 6-10 mm,, long, lamina 11-17 cm. long, 2.5-4 
broad, leaf base nearly obtuse or slightly pointed, oblanceolate or nearly 


^ Read at the Thirty-sixth Session of the Indian Science Congress, Allahabad, 
hut much enlarged. 

My thanks are due to Rev. H. Schefers, s.j,, the Prefect, St. Xavier’s College, 
Calcutta, for supplying me the Latin translation. 



672 JOURNAL, BOMBAY NATURAL HIST. SOCIETY, Vol. 

eliipticj entire, acuminate, membranous, glabrous on both sides, 3- 
nerved at base, 5"8 pairs of secondary nervTS, p.nnately reticulate. 
Jii florescence : axillary, cyrnose, few-flowered. B' lower : short-pedicelied, 
bracteate, actinomorphic, hermaphrodite, hypogynous. Sepals : ^ 6-S 

mm. long, free, valvate, finely pubescent on upper surtace. Petals: 
3, minute, free i-i. 5 mm. long, imbricate hairy all OA^er, marginal 
iiairs prominent, glandular depression at the inner base absent. 
Stamens: 10-15 united at the base around the ovary, a few reduced 
to small conical staminodes with a few hairs at the tip (a, fig. 6, 
Plate I), filaments slender, slightly hairy, anthers dithecLis, oblong, 
introrse, basifixed, dehisce by longitudinal slits. Gynoeciitni: on 
glandular thalamus, androgynophore absent, style as long as stamens, 
partly hairy, stigma pointed, 3-4 branched, ovary pilose, 3-4 celled, 
ovules numerous on axile placentae. Ffuit: not available. 

Specimens examined: 

Burma: Salween. (pGrewia laevigata Yahl\ Meebold, 16898, Jan. 
1912, Calcutta Plerb. No. 61496). 

Lidia: Tinnevelly. {'Grewia viminea\ Major R. H. Beddome, 
collected in 1807, Madras Herb. No. 6383). , Kannikatty ; 3,000 ft. 
Tinnevelly Dt. (‘Grewia’, K, C. Jacob, 20-9-192 1, Madras Herb. No. 
85714. 2 sheets.) 

Distribution : — Gagnepain stated that the genus with its 
single species was confined to South de la Province de Quangnom (16° 
lat.'", loS*’ long.) of Annam. In the light of new records above stated, 
it is clear that the Annam species occurs also in Salween (18° lat., 
97^-98“ long.), Lower Burma and in Kannikatty and Tinnevelly district 
(8'’-9‘’ lat., 77 “-78 '“ long.) of South India. Strangely enough, the 
species is not so far recorded anywhere between Annam and Lower 
Burma and between Lower Burma and the southern most part of 
Peninsular India. Such a discontinuous distribution is not uncommon 
among diiferent species. Our recent collections from the R.ampa and 
the Gudem Agency tracts of the Andhra region reveal the occurrence 
of a few -Plimalayan, Burmese and Andaman plants in such tar distant 
hills of the Eastern Ghats. The peculiar distribution of Paragrewia 
mav be well explained by the collection of a few more species of 'this 
genus bv a detailed exploration of the intervening regions between 
India and Burma and Burma and Annam. 

S U,M M A R Y 

The occurrence of an Annam species, Paragrewia poilanei Gagnep. 
in Salween (Burma) and in Tinnevelly (South India) has been reported 
with a detailed description. 
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Fig. 1. Shoot with flowers. x| 

,, 2. Flower bud. x3 

5, flower showing sepals and stamens. 

5 , 4i. oepal. x6 
,, 5. Petal. xlO 

,, 6. Stamens and staminodes (a). x8 

” I- glands on the thalamus belt 

,, o. i.b. or ovary. xlO 

j, 9. L.S, of ovary, 'xlO 
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[111 1945, according- to the author of this paper, Gagnepaln published 
the new gexms Taragrewia but without giving a Latin description of 
the genus ; this procedure makes Gagnepain’s publication invalid in the 
sense of the Code of Botanical Nomenclature, art. 44. This article 
enjoins that ‘on and from i Jan. 1935, names of new taxa of recent 
plants, the bacteria excepted, are considered as validly published onlv 
when they are accompanied by a Latin diagnosis h "in consequence, 
the generic name Puragrewia cminot be attributed to Gagnepain, but 
must be attributed either to hSeshagiri Rao’ or to ‘Gagnepain ex Sesha- 
giri Rao’ and the date of valid publication is only that in which the Latin 
diagnosis was supplied, that is to say, the date of publication of Seshagiri 
Rao s paper in the Journal . And if the genus is not validly published 
the same may be said about the species of Paragrewia poilaneij which 
therefore should be credited to the same author or authors who validated 
the publication of the genus, that is to say Seshagiri Rao or Gagnepain 
ex Seshagiri Rao. — Eds.] 
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■ BY 
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Introduction 

Considerable work has been done on the biology and fisheries of 
crabs especially the edible crab of the Pacific coast of North America, 
Cancer magisterA Hay (1905), Churchill (1918, 1941 and 1942), 
Hopkins (1948 and 1944) and Sandoz and Hopkins (1944) have 
contributed to the life history of the Portunid crab, Gallinectes sapidus. 
Labour (1928) has given a detailed account of the larvae of Portunids 
of the Plymouth area. 

The authors have, in a previous report (1951), made reference to 
the fishery and fishing methods for Neptunus pelagicus the most 


] Py5Iished with the permission of the Chief Research Officer, Central Marine 
iusheries Research Station, Mandapam Camp, South India. 

“ For a list of references on Cancer magister refer Clever (1949). 
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coiiiiiion i-'oi'tunid crab occiUTiug near Mandapaiu/ Little is knowj) 
about tiie l)ioiogy of this species and except for brief reports by Stead 
(189S) (U). the genus Nepttmus and Delsman and Do Man (1925) on 
the diadjuiigans’ of the Bay of Batavia thei-e is no detailed account 
on. it.s (levelopnient, growth and breeding. The latter have described 
three stages of zoeae and the megalopa. Their assumption that the 
vau’jous zoeae and the megalopa they were describing, belong to 
N. pelagicm was based only on circumstantial evidence because no 
other species of crab occurred in large numbers in the area of sludw 
All the larvae, except the ones they dissected out from the eggs, 
were obtained from plankton. Thomson (1951) has dealt with Vhe 
catch composition of N, pelagieus in the Moreton Bay, Australia. 

crab fishery is not a major industry in'india, it is a 
source of income to many fishermen of this area particularly during 
the off-season. At the present rate of exploitation the possibility 
of depleting the stock may not Lappen in the immediate future. But 
in course of time the crab fisher^g like any other fishery of our 
country, has possibilities of expansion. When such expansion takes 
place, regulatoiy measures will have to be enforced to safeguard the 
fishery as is done in other countries wLere crab industrv lias assuiued 
a rnajor importance. The existing knowledge of the "life historv of 
A. pdagwus is fragmentary and not entirely reliable. Detailed 
investigations were therefore undertaken on this species with a view 
to collecting ' as much data as possible to complete a fairic satisfactory 
p.icture'of its life history. 

The authors \vish to record here their appreciation of the excellent 
co-operation they received from the fishermen and the crab- vendors, 
without whose help if would not have been ])ossil)le to complete this 
piec^ of work. 

Matebial axd Method s 

Tlie habits of the crabs are difficult of direct observation as they 
are found in fairly deep waters, and as such inost of the details, 
recorded here were observed under aquarium conditions, • ■ 

Berried crabs were collected from the eoirirnercial catches as soon 
as, the .nets were hauled out of the water. They were brought to the 
laboratory in earthenware containers with sea water and rele,asecl 
in larg6 glass aquaria wuth about three inches of sand at the bottom 
and nearly six inches of water. The crabs seldom survived for more 
than tliree or four days in tanks without sa.nd or sufficient waiter 
to cover them completely. The berried crabs Avere never found to 
feed in. the aquaria although plenty of food in the form of pieces 
of fish, prawns etc., was provided. For most of the time they remained 
fully buried in the sand wdth their eyes and antennae alone projecting. 

Zoea larvae and megalopae obtained from plankton were kept in 
small bowls.; Because of the cannibalistic tendencies of the megalopae 
it w'as found necessary to keep only one in a bowl at a time. Aikiough 
several efiorts were made to rear the zoeae through the difierent 
stages, only two attempts proved successful.. The zoeae were .fed 
with various planktonic .larvae and the megalopae with small l.)its qf 
.iniiscles of piawns, fish and molluscs. 

' 10 ■' ' " 


Hadits a\i) Habitat 


Keplatui-^ peUujicuH occur in large numbers near iMandapani el 
deptirs up to abouHtiiree and preler a saiidy or sand uih. 

mud bottom. Tliey are active aiid swhn. swleways witli the aid ol 
the last pair ol: flattened swiinxniiig legs as iMacGinitie (194J) lias 
described in the case of Forhiniis ‘As tliey s win i sideway.- 

they streamline themselves by sticking one “elbow'’ of the large claw 
aiiend and leaving the legs of the opposite side straight out from the 
body.’ After leaving the planktonic life the post-larval crabs settle 
down at the bottom, dust like many other species of crabs t.liese 
also are sea^'engers and eannibals. In the aquarium these crabs have 
been observed to be .feeding voraciously on pieces of clam meat, dead 
jirawns and small flsh. 

There are evidences to show that indixiduais tend to segregate 
according to size and sex. The larger ones are generally ioiind in 
deeper waiter, whereas the srnaller ones inhabit shallower areas. 
This segregation according to size is clearly seen from the landings 
of two types of .nets operated at different depths. The size frequency 
distribution of crabs caught by the tnundu valai’^ is given in Tigme 1 
whicli shows that th.e majority of crabs landed are above 90 inm.. 
and those below 80 inm. liave not been eaugbt. This net is usually 
laid at depths varying from one to one and a half fathoms, wliereas 
the 'konda valaT“ which is generally operated .ITom a depth of about 
three feet catches crabs \vliich invariably never exceed 80 mm, in 
caraj)aee width. The size frequencies of crabs caught by the 'konda 
valai’ are shoxvn in Figure ‘I. Segregation according to sex is observed 
only among the larger individuals. 

"The crabs are able to withstand considerable variations in tempera- 
tui*e and salinity. This is seen from the fact that they are found in 
fair numbers in the shalloxv lagoons near the Palk Bay during February 
wl'ien the tempeniture in the lagoon .may go up as far as 35®C and the 
salinity as high, as 43 . However, during j\rareh a marked decline 

in their numbers was observed in the same area and sevex^al dead 
ones were also noticed, perhaps, due to tlie very high ten:ipera:|iire 
(40 '‘C) and salinity (67.86®/oo). Similarly they are also found in large 
numbers in localities wdiere the salinity is very loxv. Ivernp (1915)^ 
has observed that N. pelagicu$: ^ ... . is common in the Chiika I.iake, 
both in the outer channel and in the main area; . . . . It is, apparent- 
ly, unaffected by alterations in salinity and is equally aliiindant at 
all seasons of the year.’ 

JIheeding Habits and Season 

Stead (1898) has remarked that the spawning season of Neptunusi 
in Australian -waters is about August to November, whereas aijcord- 
ing to Thomson (1951) the egg hearing season is from September to 
April. Delsnlan and Be Man (1925) liave :no.t observed' any such 


^ For details regarding Uiandii valai ^ nder Pr<asn/J and Tampi (195T). 

“ A small drag net which is used in shallow waters to catch prawns and small fi.slt. 
For details refer ‘Preliminary guide to Indian fish, fislit;ri(:s, methods of fishing and 
curingA Government of India, Agricultural Marketing Scries No. 24, 1941. 
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detiuik* breeding period ior N. 'pelaglcus in Batavia and remark that 
bevried crabs occur througiiout the year. Although berried individuals 
:u'e found throughout the year, observations made locally on the 
oominercial landings as as occuiTeiiee ot larval ion ns in the 

plankton tend to point to the fact that the maximum breeding 
activity is during September io March. _ 

Juveniles ranging from 15 to 35 nun, in carapace width were 
coniiiion during November to December and those from 35 to 60 min.. 
were obtained during February fioni the Palk Bay lagoons. Eesults 
of rearing experiments conducted in the laboratory showed Eistl, it 
took approximately one month for a megalopa to reach 8.5 xam. in 
carai)ace width after four successive moults and under the same condi- 
tions a juvenile 15 mm. attained a size of 23 mni., after two moults, 
during the course of three weeks. From these it may be safe to assume 
that the juveniles obtained from the lagnons during No vember- 
JJecember and February belong to the first year class which perhaps 
were sx.)awned during September-October. 

.Deisman and De Man (1925) have given an account of the copula- 
lion in this species. The eggs are attached to the long endopoditie 
setae of tire abdominal appendages of the female. The mode of 
attachment of the eggs is not clearly understood although it was 
believed by the earlier workers that a sticky suhstaiiee is secreted 
around the eggs as the>»' are shed. Another theory has been the one 
j)ut forward by Williamson (as given by Pearson, 1908) who suggested 
that the endopoditie seta penetrates the chorion of the eggs in twO' 
places and thus the egg becomes skewered on the seta. The 
piercing of the chorion liberates an adhesive perivitelline fluid, which 
is believed to assist in making the attachnient more perraaneiit. The' 
cliorion eventually becomes drawn out at the point of attachment 
as a result of which the egg appears to be attached to the seta by^ a 
stalk. But in the opinion of the present authors the mode of attaeh- 
inent of the eggs in Ak pelagiciis seems to be similar to the one- 
described by Yonge (1937) in the lobster, Horn arm vulgaris. He- 
states: * The eggs are fastened to the noni)lumose setae, either directly 
or by way of other eggs so attached, in all cases by means of twisted 
straiids of a transparent cement .... wliicli constitute the ‘‘funiculus 
of many authors. This substance also extends around each egg, 
forming the outer membrane which adheres closely to the surface 
of the egg. . . .’ The outer membrane is, according to him, cuticular 
in, nature, whereas the inner one is chitiiious. He observed si.milai 
inenibranes in the eggs of GaMOBf pogufus and L’Civcwus Diaeuds. The 
eggs of the species under discussion also show the two membranes, 
tile inner and the outer corresponding to the two membranes described 

by Yonge. n i i r 

The female crab carries the eggs (Photo 1) until they complete' 
their development and the larvae hatch. Grabs in ‘berry’ often re- 
main buried in the sand and come out only oecasionally perhaps loi 
the aeration of the eggs. 


Size at AIaturitv and Sexual Dimorjphism 


The smallest crab, so 
and the largest 16_3 mm. 


far observed, bearing eggs^ was 106 mm. 
in carapace width. According to Thomson 
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tile sixtli abdoiiimal segment and the reiatiYe growth of the first 
walking leg in females show abrupt changes at a carapace wkltli of 
about, 108 mm. which may be attributed'-' to: the- onset ■ of maturity..: 
In the case oih males ' no .atteinpts were 'made to' determine the size, 
at inat'iirity based on the examination" of ■ the testes but' evidenees- 
ob tained from the study of relatiYe growth suggest that they attain 
maturity at a. slightly earlier" stage. Changes' in the relative growth, 
of the first walking leg and the chela, were- observed' in the .males , at 
a \vid'tli of about 102, mm.' It is possible that these changes are 
indicative of the a.ttaiimient of sexual' maturity. ' 

Males and ^ females exhibit distinct sexual dimorphism. The 
males arc.* brilliantly coloured with the walking and swimming legs 
having bright blue colour (hence the popular name ‘Blue crab’) while 
the femaies are dull and as Belsman and Be Man (1925) have remarked 
the females do not deserve the name- ‘Blue crab’. There are no 
marked diiferences in the general shape of the carapace between the 
jnales and females but the rriales have relatively longer chelipeds and 
first walking legs (Photos 2 and 3). The males grow to a bigger 
size than the females and the largest male recorded in this area is 178 
mm. v/hereas the }naximum size of females .recorded for this area 
is only 163 mm. 

Sex Batio 

There has always been a preponderance of males over females 
and the average ratio is 2.4 .males to- each female. Thomsou (1951) 
has observed that in the Cleveland area the proportion of males 
to females may be as high as 4.3:1. The greater preponderance of 
male crabs he attributes to swarming or schooling according to sex. 
Amongst the juveniles (size ranging from 35 to 80 mm.) there is 
apparently no marked cMerence in the sex ratio. From the few 
samples of juveniles examined it may be said that the ratio of males 
to females is 1,07:1. This may be due to the fact that there is nc* 
segregation by sex within this group. 

Pabasitization 

The data coilected from landings near Manclapani show that the 
incklenee of paviisitization by the rhizocephalan parasite is low. A 
little over 2 per cejit of the crabs was seen infected but this percentage 
includes only those crabs in which the parasite \vas visible externally, 
(leorge (1943) has remarked that out of the 519 specimens of Neptmiun 
ptdapzcBs collected by him at Madras nearly 20 per cent were found 
to be infected. 

Bevelopmbxtal Stages axd Larval History ■ 

.k g g s. The freshly spawmed eggs are bright yellow in colour. 
11.1 e number of eggs in a ‘berry’ is found to vary considerably. A 
female 157 rnm. across the carapace /was found to have approximately 
191 5 500 eggs while another one 122 mm. in carapace width carried 
c(L '455,000 eggs. Th€*re does not seem to be any definite nimiber 
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„f euos •ittadied to each seta of the pleopod. I’lgure “i shows a ie« 
.Lt"nttaelied to the seta. The eggs are spherical with a diameter 
.ofm to 375 micra, and are surrounded by two membranes, an 
iunev and an outer membrane. Both these membranes mre tums- 
p-uvnt and the volk is visible as yellow granules with the suitace 
divided into large polygonal areas. No attempts were made c • , 
r)f the; early exnbr^’Oiial developnieiit. 

Externldlv certain changes iii tlie egp are visible as <ievelop- 
mont pro'U'esses. First the animal pole becomes trnnspaienfc, tne 
tlie ci spots begin to appear as lirownish patches. Gradually t o 
I'lidiiaents of the abdomen and cephalic and thoracic appenc ageh . t- 
I'orined ('Fi"s 5 6 and 7). Along with these changes the eggs 

gradnaUy clmnge’their colour. _ Fimn bright yellow 
bi'owii and then greemsh black in the adv anced slageb. , * : * , 
o’rows xanthophores appear on either side of the 
abdomen. Just before the larvae are to be hberated the dexe^ 

7 oea can be seen through the transparent egg membrane. A,t 
sSe the eyes m-e black and well developed. The abdomen is curved 
Sards in such a, wav that the telson covers the rostml end of the 
head. It takes about ten days for this 

.\ll the berried crabs kept in the aquarnnii liberated the e„gs 

Wien tiie embrvonie development is complete and just when the 
larvae are about to hatch the eggs are liberated h'ora the pleopods 
liv a conscious effort on the part of the female crab which carries the 
eegs. The crab, which mostly remains buried m sand, comes 
•out and raises its whole body on all the walking legs (Uioto 4). Iho 
abdomen is fullv stretched and the pleopods beai-ing the eggs aie 
vigorouslv jerked. -4s a result of this the groups of 

st'fi <a>t themselves loosened from the bimeli and theieby tl . 

roi inactness of the ‘berrv' is lost. A few of the eggs are shed during 
rliis process but most of them are combed out from the enclopodjc 
sftae usuallv with the help of the stiff hairs along tlm margin a; a", 
terminal .segment of the second and third pairs of walking 
i) Tn (7HHcer pfli/wrus Feanson (1908) has observed that die a., j 
walking legs are used for the purpose of detaching the larvae from 
the pleopods. .All the eggs are shed in abou't two hours time as ^ c 
<ibserved in a specimen kept in the aquarium. It is a common oe te 
muoiig the local fishermen that the females spawn on y once m ib^i 
life-time and after . liberating the eggs they do not hve long, xh 
specimens on which the above observations were made died soon 
after liberating the eggs on the eighth or ninth day f ^ 

Borne of the eggs hatch while they are being ctetaclmd fioin t . 
ondopodites of the abdomen but the majority ol: them smk to the 
liottom where the egg membranes burst and the laiwae emerge, it 
has been observed in ah, cases that tlie egg-capsules break into two 
.iqiial hiilve,s along a plane perpendicular to the plane of attachment. 

In the following pages an attempt is made- to give an accurate 
and detailed description of all features which may be of importance 
in separating the larvae from those of the different species of Portunids 
ocGUvring in this area. 
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Neptunus pelagicus 



. A group of eggs attached to the seta of the pleopod. 

' Pre” oea* in the development of the egg. 

. A spine showing the telescopic nature. 

. First zoea. 

. First antenna \ 

. Second antenna 
. Mandible 

. First maxilla '• A stands for figures 

Second maxilla j 

First maxilliped 
Second maxillipetd ■ / 

Jelson 
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Neptumis pelagicus 

Fig. 19. Second zoea Fig. 25. Thoracic appendages 

,, 20. First antenna ,,26. Abdomen Fig. 31. Mandible 

,, 21, Second antenna ,, 27. Telson ,, 32. First maxilla 

,, 22. Mandible ,, 28. Third zoea ,, 33. Secbnd maxilla 

,, 23. First maxilla „ 29. First antenna ,, 34. Thoracic 

,, 24. Second maxilla „ 30. Second antenna appendages 

,, 35- Megalopa 

,, 36. Sternal plate of the last thoracic segment showing the spine 
,, 37. First antenna ,, 41. Second maxilla ,, 45. Abdomen 

,, 38. Second antenna „ 42, First maxilliped ,, 46. A single pleopod 

,, 39. Mandible ,,43. Second maxilliped 

„ 40. First maxilla ■ ' ,, 44. Third maxilliped 

Scale line B is for figures 20 to 25 
Scale line C stands for figures 29 to 33. 

Scale line stands for figures 37 to 
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V i; e-z o e a (Fig. 8). Tlie newlT^^^ may be 

distiiigiiis^Iied u8 llie pre-zoea. It is enclosed in an extremely tliin 
•/rnhryonic (‘utide and has a soft body. This larva remains for some- 
time at tlie ])ott<)m withoiit nivich Mctive movement except for 
occasional jei'ks presumably to cast off the enibryonic cuticle. At 
this stage tlie. Iroiit spine of the carapace is bent inwards and almost 
hidden between the ])air of large eyes while the posterior spine remains 
ilexed forv.Tirds over the carapace. Both these spines as tvell as the 
two forks of the telson have a telescopic construction (Fig. 9). The 
appendages, although they are free from the body still remain enclosed 
in sheaths with tlie terminal setae retracted. The spiniform process 
of file aiiteima is short. After the embryonic cuticle is shed the 
spines of tlie carapace and the telson get themselves extended 
])resumably due to pressure exerted by the larva and they attain their 
irdl length. Tlie la.rva assumes all the characters of the ffrst tree 
swimming zoea in the course of about two hours. Then the larva, 
moves about actively at tlie- surface. This stage is referi'ed to as thc-‘ 
ffrst,, zoea. 

F i r s t z o e a (Fig. 10). The larvae hatched in the laboratory 
did not survive for more than twtmty lioiii’S. Corresponding stages 
were observed in the pleiikton taken within one and a . half miles 
from the shore of the <3ulf of Manaar and tlie Falk Bay during 
September to IMai'ch. In general ap]iearance this zoea resembles 
that of many of the Portnnids end measures about 1.8 mrn. between 
the tips of the two spines and including the telson the larva is 1.25 mm. 
in length. The posterior spine of tlie carapace varies slightly in 
length, and is about 0.5 mm. kuig ternrinating in a curved tip while 
the rostral spine is 0.8 mm. in length and is almost straight and 
pointed. There is one pair of short lateral spines on the carapace. 

F/r.s'f; antenna (Fig. 11). It is short and bears three aesthetes at 
its tip. W \ 

Second antenna (Fig. 12) consists of a well developed spiniform 
process which is nearly as long as the rostral spine and a small 
exopodite bearing two shoiff setae. 

Mandible (Fig. 18) is a single hard chitinous piece with four or 
live, blunt teeth at its cutting edge. 

' First maxilla (Fig. 14). Tffiere is no epipodital hair. The proto- 
podite has two lobes, the prc^imal or eoxopbdite bears four setae and 
the basipodite has five setose spines. The endopodite is two seg- 
mented and there are five setae on the terminal segment which is 
longer than the proximal joint. 

Second maxilla (Fig. 15) has six setae on the coxopodite arranged 
in tliree and three, eight on the basipodite and six on the endopodite. 
The scaphognathite is flat and narrow with five plumose setae on 
its margin. 

First maxilliped (Fig. 16). The basipodite bears five setae. There 
a}‘e four long terminal setae or 'swimming hairs’ on the exopodite. 
The endopodite is five jointed and the segments are of iinequal length. 
Ibvo setae are present on the proximal segment as well as the second 
segment which is the longest. The thirdksegment has no seta while 
tlie fourth bears two setae and of the five on the last segment three 
are long and teniiinal. 
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.Sfcond -inaxillipcd {Fig. n) has two setae on the basipodite.^^ T^^^^ 
exopodito bears four long ‘swimniing hairs’. The endopodite which 
is short and two jointed bears four terminal setae on the basal 

segiiiOi.it'. 

'Third maxtMifed is 2 iot formed. 

Abdomen- shows only five segments, the last one being fused with 
tliL' lolshai. Ail the abdominal segments have a pair of small hairs 
Oil tliu dorsal side. There is a pair of short lateral spines or hooks 
00 tlie .second and third segments. The third, fourth and fifth seg- 
menu f)o>seftS a pair of long and downwardly pointed spinns froi^^ 
the posrei'o-lateral boitler. Chromatophores are present on the third 
to tiftli n'Ddominal segments. The pleopods have not been developed 

Trl^snn (Tig. 18) is deeply fo.rked with three pairs of setose spines 
between the forks and two pairs of short spines on the dorsal side 
of t'aC'b of tlie fork as shown in the figure. 

8 e e o n d z o e a (Fig. 19). Striking differences from the pre- 
N'inas stage are the increase in tlie size of the larva and the appearance 
of ihe rudiments of the thoracic and abdominal appendages. The 
zoea measures about B mm. from spine to spine and is 3.25 mm. 
ill length. The rostral spine is nearly 1 rnin. and the posterior one 
is longer (1,2 mm.) with a downwardly curved tip. 

Virsf- anienna (Fig. 20) has six aesthetes. 

Hecond antenna (Fig. 21). The spiniform process is much shorter 
tiutn the rostral spine. The flagellum or the endopodite has made 
its appearance and is imjointed. 

Mandible (Fig. 22). The cutting edge shows a number of irregular 
teetli and the mandible is provided with well developed muscular 
ti'iidops attached to its base. 

First ui axilla (Fig. 23) has two epijiodital hairs of which one is 
plumose. The coxopodite bears eight or nine setae and the basipodite 
has eight setae. The endopodite is two jointed like that of the previous 
sfrige and has six terminal setae. 

'Second maxilla (Fig. 24) resembles in general shape that of the 
first zoea with two groups of three setae each on the coxopodite, 
two groups of five and six setae on the basipodite and six on the 
endopodite. The scaphognathite is broader with seventeen plumose 
setae on its margin. 

Fil'd and second maxillipeds retain their shape/ and swimniing 
function. 

Third maxAUiped also has appeared as a rudiment with two lobes 
(Fig. 25: 3'm). 

Thoracic appendages. Eudiments of these show the large cheliped 
and the four walking legs (Fig. 25). However, the segmentation of 
these appendages is not very clear. 

Abdomen. All the six abdominal segments are distinct. The 
first segment} has three dorsal hairs and does not show the pleopods. 
Segments two to five possess a pair of prominent protuberances on" 
tlie/ventral side which are the rudiments of the pleopods. The sixth 
segment <m1so shows the developing pleopods but they are much 
smaller than the rest. Short lateral spines are present on the second 
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and third segnieiits and the spines on the ■' posteroJateral: ■ border o 
segments three, four and five have become longer (Mg. 26). 

^TeUcm has the same shape as that of the first zoea but it shows 
an additional pair of small spines in the middle of the fork (Mg. 27). 

The timisition from the first to the second zoea has not behn. 
observed in the laboratory. , But from a series of colieetions and 
comparison with the stages described^ by Beisman and Be Man (1925) 
it may saiel}' be assumed that there is' no intermediate stage between 
the first zoea described above and the second zoea here described. 

It has been possible to get the second zoea metamorphosed in 
the laboratory into the third zoea stage. A single zoea of the second 
stage obtained from plankton on Januaiw 16, 195*2 moulted into the 
next stage on January 18. 

T h i r d z o e a (Big. 28). It measures b mm. from end to end of 
the spines and is 4 mm. in length and is thus much longer than the 
previous stage. The rostral spine is 1.5 mm. and the posterior spine 
is 2 inrn, long. There are a few very small spines at the postero- 
lateral margin of the carapace. The thoracic and abdominal appen- 
dages are better developed. Onty slight changes are observed in 
the cephalic appendages. 

First antenna (Mg, 29) is two jointed. The terminal segment has 
three groups of long aesthetes. The basal segment is enlarged and 
has a short flagellum, ' 

Second antenna (Mg. 30) retains the long spiniforrn process wliicli 
is only half as long as the rostral spine. The flagellum or the 
endopodite shows two indistinct segments while the exopoclite is short 
and unsegmented with two terminal setae. 

Mandible (Fig. 31) has growui stouter and has irregular teeth. 

First maxilla ^(Fig. 32)^ has only one plumose seta on the epipodite. 
The coxopodite is smaller than the basipodite, the former with eight 
setae and the latter has twelve setae of which only six are spinous. 
On the small basal segment of the two jointed endopodite there is a 
single seta and the terminal segment carries five long setae. 

Second maxilla (Fig. 83) has seven setae on the coxopodite, ten 
on the basipodite and six on the endopodite. The scaphognathite 
is broad and carries twenty-eight plumose setae. 

First and second, maxillipeds are the same as in the previous stage. 

Thircl mxixilU'ped, Just in front of the cheiiped the third maxiliiped 
can be seen still rernaining as a rudiment (Fig. 84 : 3m), 

Thoracic af 13 endMges am segmented (Fig. .34). 

Abdomen. The lateral spines on the second and third abdominal 
segments and also the long postero-lateral spines on segments three 
to five are present. On the dorsal side of the first segment there 
^ are three hairs and the other segments have a pair of short dorsal 
hairs. The pleopods, although rudimentary, show^ the two jointed 
nature with ' a short basal segment and -a ioiiger distal one. They' 
are present in segments two to six, the last one being smaller tlian 
; the others. ''' ' 

The third zoea directly metamorphosed into the megaiopa. , i\„ 

: obtained on January 11, 1952 metamorphosed in the laboratory 

.'into, a megaiopa on the next day. ’ ' 
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A]' e -1 i II p !i (Fi". ;^5) retains the rostral spine. The size, of the 
mi-a'iopa 'i.my vary and from the tip of the spine to the posterior 
i)f tile carapace it measures iisiiallY *3 inrn. in leiigth and 1 .mm. 
ill width aeros.s the broadest part. Alegalopae ranging in size troin 
l.Uxd.O mni. to •2.25 x 1.25 nmi. have been collected from plankton. 
iT often swiiris about near the. surface with the aid of the setose 
iiloojiods. -The cheli]>efls and the pereiopods are also fully formed 
and the latter are ii-sed for walking when the niegalopa. sinks in the 

bottom. ■ ^ ■ ■ . ■ ' 

Tile carapace bas one or sometimes two large median chromato- 
pliores, one brandling cdironiatophore on eadi optic pedmide and 
a pair’ of .smaller ones on the dorsal side of the first abdominal 
segment. The third and fifth segments of the pereiopods also liave 
siuall ohi'ouiatophores. Like many of the Portunid megalopae tins 
too has two long backwardly pointed spines from the sternal plate 
of the la.st thorai-ic segment (Fig. 36). Dcdsrnnn. and Pe. Man (1 72.)) 
have said that the. spines originate from the basal joint of the last 
pair of pereiopods. .Looking at these spines from the dorsal side 
•one may ge.t tlie impression that these originate from the last segnicm 
•of the walking legs’ but an. examination from the ventral side reveals 
clearly that these are only prolongations of the sternal plate lyf tlie 

last thoracic segment. ^ 

FifH aiitonna (l^ig* ^7) has eight segments on the main brancii oi 
which the basal one is the largest. Tbc last four segments are 
rdativelv smaller and they bear bu.ncbes of. aesthetes. Thej?e is a 
short flageilum with two terminal aesthetes on the fourth segment. 

Second anienna (Tig. o8) consists of a broad basal segment and a 
long eleven jointed endopodite. The spiniform process of the 
exopodite of the zoea has completely disappeared. 

Mandible (Fig. 39) has a short three jointed palp with, its terminal 
segment iiordered by liairy setae. 

' Fmt maxilla (Fig, 40) is a sinall piece witli three lobes. 

Second maxilla (Fig. 41) has the scaphognathite broade.ned consi- 
'derably than that of the zoea. Its marginal plumose setae h.a\e 
been replaced by numerous short hairs. The coxo- and basTpodites 
have been reduced in size with a few terminal setae. The endopodite 
is narrow and devoid of any setae. 

Fil'd maxilliped (Fig. 42). The protopodite is produced inwards 
into a bilobed masticatory process ar.med with stiff setae. The 
endopodite. is a single flat piece with four marginal setae near the 
tip. The exopodite is two jointed, the proximal one is long and 
has three setae while the distal segment is bent at right angles to the 
tii’st segment and bears three long terminal setae. A long epipodbte 
bearing a few thread-like setae arises from tlie coxopodite. 

Se(a)nd maxilliped (Fig. 43). Trotopoditic segments two small. 
Tlie coxopodite hears a short e])ipodite witli a single seta, and a 
gill is also present. Endopodite has flve segments tlie distal three 
of which are short and bent at right angles to the first two segments. 
All of them ])eai' a number of setae. Tlie. exopodite is two jointed 
as that of the first .maxilliped with .four terminal setae on the rllsfal 
segment. 

Third maxilliped (Fig. 44). Trotopoditic segments are reduced 
:as in the second maxilliped. The endopodite is five jointed, the fir.st 
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and second segmeuts are flattened and bear a ixumber 
tbe inner imn’gin The last three segments are bent like the 
corresponding segments ol the second maxilliped and haye many setae. 
Exopodite is two jointed, the second with a few terminal setae. An 
epipodite and a gill are also present. 

Gheliped. In general structure it resembles that of the adult 
except that the segment next « to ±he chela (earpopodite) has a small 
recuryed spine at its innner border. . 

Pereiopods. The terminal segments of the last pair of legs are 
slightly flattened am^ haye a number of long hairs. The other 
pe]mo}X)ds almost resemble those of the crab. 

Abdomen (Fig. 45). There are six segments and the telson. The 
first segment is relati^^ely shorter than the rest and has no pleopods. 
The postero-lateral spines on the pleon-segments three and four haye 
disappeared while those on the fifth segment persist. S'egments two 
to six bear a pair of pleopods. Each pieopod (Fig. 46) consists of a 
protopodite, a fiat exopoditic segment fringed with nsually twenty 
long plumose setae and a short endopodite. 

Telson is almost semicircular and entire without spines or setae. 

The megalopa inoults directly into ’the first post-larval instar 
w'ith a flexed abdomen and a broad carapace with two lateral spines. 

TABLE I 

Details of megalopae reared in the laboratory 

■' “ 

Date of I Date of moult and size (mm.) 

capture and i 


size of mega- 
lopa (mm.) 

: ' . ■ 

I instar 

11 instar 

III ill star 

IV instar 

V instar 

28-6-1951 

1-10 5< 2-00 

29-6-1951 
2-50 X 2-25 

8-7-1951 
4-75 X 3-25 

12-7-1951 
6-00 X 4-50 

19-7-1951 
7-00 X 5-00 

28-7-1951 
S-SO X 6' 00 

18-7-1951 
1-15 X 2-00 

19-7-1951 
3-00 X 2*25 

29-7-19 SI 
S-00 X 3-SO 

^ . . 


— 

18-1-1952 j 

1-10 X 2-00 

19-1-1952 
2-50 X 2-10 

27-1-1952 
j 3-60 X 2-50 

1 ' ' — . 


' ■ 

18-1-1952 

1*10 X 2*00 

19-1-1952 
2-75 X 2-10 

i 2S-1-1952 I 
i 4-00 X 2-75 


— ■' I 


18-1-1952 
1-10 X 1-90 1 

20-1-1952 : 
2-50 X 2' 10 

27-1-1952 
3-50 X 2'30 


— 



Of the measurements given, the first one refers to the width of carapace I 

and the second the length inclusive of the rostral spine. 

Seyeml megalopae /were obtained from plankton collections both from 
the Gulf of Manaar and the Falk Bay. Some of them moulted during 
the Goiu’sc' oi a itu\' hours while most of them took about twenty-four 
hours to ij'jctaiuotpliose. A few' remained as megalopae for ’three 
<htys beiore nietain()rpliosing into the first post-larval instar, A 
uiegalopu, w'hieli tvas re<ared fi*om a zoea obtained on JauMary 11, 11152, 
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Bietranuipiiosed in the laboratory* on the sixlih clay after becoming the 
raGgaiCfpa. The moulting, is a- process aiui is usually completed 

ill about iifteen niinutes as observed in the laboratory. The splitting 
occurs along the posterior border of the carapace and the entire body 
is withdraorn from the. shell .which is cast off, and the post-larval 
in, star moves away from it. 

Although several attempts were ipade in rearing these in the 
laboratory only a few were successful. Table 1 shows the details of 
megalopae which were successfully reared in the laboratory at least 
Ihmng'li two successive moults. 

f i r s r P o s t-i a r v-a 1 In st a r (Fig. 47 j. The surface of the 
carapace is covered wdth pigment spots so as to give a dull grejr colour 
wliici) often matches w-ell with the colour of the substratum and 
peihaps protects the young crab from its enemies. The rostra! spine 
t)f. tile megalopa disapiiears during this nietairior|>iiosis. The carapace 
becomes wider and develops the marginal spines. Those reared in 
the laboratory measured 2.5 to B.Oinia. in. width and 2.1 to 2.25 rmii. in 
iengtlL it will be seen from the figure that the shape of the carapace 
at. this stage is very much different from the fully growm crab. The 
proportion of lengtb/wldth is approximately l.ll'in the first instar. 
The margin of the carapace between the eyes is nearly entire without, 
teeth. The eyes are now^ lodged within shallow sockets. The large 
branching chromatophore on the eye-stalk still persists. 

The appendages resemble very much those of the adult. The 
segments of the first antenna have become shorter, the flagellum of 
the fourth joint is reduced retaining the bunches of terminal aesthetes. 
The eliela shows slight iongitudinal ridges and a few^ hairs on it. 
Hairs have also developed particularly on the penultimate and last 
segment. The last pair of legs have become the swimming legs with 
fiat pad<lle-iike terminal segments as in the adult. The two back- 
wardiy directed spines of the last pair of sternal plate, s have dis- 
app(:}arcd completely. The abdomen is short with seven segrneiits 
and fully flexed undei* the ceplialo thorax. The first and last segments 
do not possess any appendages. The fiat pleopods of the megalopa 
willed) W’ere used for swimming are replaced by slender appeiidages. 
The young crab remains at the bottom' and sel'do.ra comes up to 
siirfacG. 

H e c o n d P o s t-1 a r vail n s t a r (Fig. 48). Under laboratory 
conditions it has been observed that the time taken for the first insta\‘ 
to moult into the second instar ixiay vary from six to ten days. Con- 
.siderable variation in the size at this stage has been obsei.*ved in those 
reared in the laboratory (Table 1). The length /wddth proportion 
ranges from 0.65 to 0.70 and this proportion approximates more that 
of the adult than the first instar. The teeth on the anterior margin 
of the carapace between the eyes present in the adult are indicated 
by blunt projections. The large chromatophores on the eye stalk has 
broken up into small stellate ones. Small pigment spots* are present 
imifornily <all over the carapace and chelipeds." The young ones have 
now’* practically assumed most of the characters of the adult except 
for the colour and the shape of the carapace which they attain only 
after a series of successive moults. Photo 6 shows a juvenile 8.5 irnn. 
in carapace width during the process of moulting. 




Neptunus pelagiciis 

Fig. 48. Second post-larval insLar 
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Thalamita crenata 


Fig. 49. Pre-zoea 
,,50, -First zoea 
,, 51. First antenna 
,, 52. Second antenna 
,,63. Mandible 
,, 54. First maxilla 
,, 55. Second maxilla 
,, 56. First maxilliped 
,, 57. Second maxilliped 
,, 58. Telson 


1 Scale line E is for figures 
! 63 to 56. 
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Gknebal Eemarks 

Along with the study of the biology of iV. pelagicus the authors 
maintained records of the size frequency of crabs landed at Vedalai 
for 1950 and 1952 in order to ascertain the relative proportion of 
different sizes caught. During 1950 the majority of the males landed 
varied from 120 to 143 rnm., whereas in 1952 the males landed were 
slightly larger, 125 to 149 rnm.. As for the' females in 1950 as well 
as 1952 the landings included apparently two age groups. In both the 
years the modes fall at almost the same size groups (Fig. 1). Studies 
on the biology have indicated that the males attain m.aturity when 
they are about 102 mm. and the females 106 to 108 mm. Although 
the females mature at 106-108 mm. majority of the ovigerous famales 
caught are between 115 to 159 mm. (Fig. 3). This may mean that 
many of the females marketed now (Fig, 1) would not have had a 
chance to mate before they are captured. The position regarding the 
males is different. Majority of the males now landed are sufficiently 
grown up to be marketed. 

It may be 'pointed out that if the industry expands the first step 
towards legislation will have to be the protection of berried crabs 
and then extend that to all females. Subsequently other legislative 
measures such as size limit on males and closed season et Get era may 
be enforced if found necessary. In this connection it may be men- 
tioned that a certain amount of damage to the juveniles is caused by 
the use of ‘konda valai’. As already mentioned elsewhere in this 
report very small crabs, sometimes in large numbers, are caught in 
the 'konda valai’. They are too small to be used for food and so the 
fishermen leave them on the beach where they die. This is a practice 
which should be discouraged. It is also necessary to take iiyto 
consideration the use of bottom nets such as Tiandu valai’. This 
method, though efficient in catching crabs does not seem to be good 
because of the excessive handling of the crabs and consequent injury 
to those small ones and the females which are to be put back into 
the sea. Further detailed investigations on the population strength, 
intensity of ffshing, rate of growth, rate of recruitment and other 
allied problems will have to be carried out at different centres befoi'*e 
finally framing legislative measures. 

Note on the Zoea oe Thalaniit a crenata 

While examining the plankton for the zoea of N. pelagicus, the 
authors encountered several zoeae closely resembling those of 
N, pelagicus. Attempts were made to ascertain the identity of these 
zoeae. On January 18, 1952 a Bpecimexx' oi. Thalamita ’ or Anaia w 
yellowish brown eggs was obtained. Itvwas kept in the aquarium and 
the eggs hatched on the 24th. These zoeae turned out to be the 
ones referred to above. As these are very much like the zoeae '.of 
'N. pelfifjhms it was deemed necessary to add a brief note pointing out 
the salieiit features. 

The fresliiy spawned eggs are yellowish brown in colour and 
iiieasiire on an average 320 micra in. diameter. Aa development 

'progresses the •‘'ber.ry’ cl ranges its colour from yellowish -brown, to 

brownish black. , . ■ 
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P r c-z c> e a (Fig. 49). The eggs Imtcli out as tlio i)i'e-zoeae. All 
rue spines are telescopic but are shorter than tliosti of tbe corresponding 
sia<^e oL A. pclaiiiciiH. The thoracic appendages liave their setae re- 
tmked and tho‘ forks of the telson are not fiiily extended, ihe 
fUibr^'onic cnticde is cast off by the pre-zoea in a sliort time and it 
dtevelops gradually the characters of the fully deYeloped first zoea. 

F i r s t z o e a (Fig. 50). The rostral spine is O/io mm. and the 
posterior spine, which has a curred tip, is 0.275 mm. in length. 

First (Ufieinia (Fig. 51) is single joinferl and bears three terminal 

aesthetes. . 

Second anlcnna (Fig. 52). The spiniform procep which is about 
the lengtli of the rostral spine has fewer spines than in the eorrespond- 
ing zoea stage of AA pelagicm. The hageilum is absent at this stage. 

"" Mandible (Fig, 58) is/ a short piece with irregiilar teeth. 

First nHixilla (Fig. 54),. No epipodital hair. The coxopodi.te 
!)ears six setose spines, whereas the basipodite has five of which one 
is a simple spine. The endoi:>odite is two jointed and the distal seg- 
ment has six setae. xi 

Second niaxilla (Fig. 55) has five and eight spinous setae on the 
coxopodite and basipodite respectively while the endopodite bears oiily 
four setae. The scaphognafhito has five plvirnose setae along its 

■ margin. ■ ...-y.. ... . 

First and second maxillipeds (Figs. 56 and 57) liave the same 
structure us those of the first zoea. of N, pelagicAis. 

Abdomen has five segments and the telson. A pair of short dorsal 
hairs are present on all the segments, begments two and three have 
a pair of short lateral spines, rostero-lateral spines are present on 
segments three to five. 

Telson (Fig. 58) is deeply forked. In size and general shape it 
is different .from that of the zoea of N. pekujkiis. As can be seen 
from the Figures 18 and 58 the position of tlie lateral and dorsal spines 
on the forks of the telson is different in the two species. The spines 
between the forks are more or ie»ss similar in both. 

Tile zoea. of Thalamifa craiu/ia. thus shows striking similarities but 
be distingui.shed from that of AA pelagic ns by the differences 
mentioned above. 


. ■ : . -S IJ M M A E' Y 

1. The habits and habitat of A^. have been brieff-V 

described. Segregation according to size has been noticed. There is. 

greater proportion of males in the catches which may indicate 
schooling according to sex. There is apparently no such segregatiion 
by sex among the smaller ones. 

2. Observations made suggest that the breeding season in the 
species is pi’otracted but the maximum breeding takes place during 
September to IMarch. 

o. The species exhibits marked sexual dirnorpliisrn. The females 
attain maturity when they are 106 to 108 mm. across the carapace. 
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4. 41ie eggs and the various develojnueiitai stages iij) to tlie second 
post-la rvai ins tar have L)eeu desciibed iroiri larvae reared in the 
laboratory as well as from those obtained in the plankton. 

5. The lar\'ae liatch as the pre-zoea and pass through three zoeal 
stages beloi’e beeoiuing tiie inegalopa. The megalopa moults directly 
into the first post-larval instar. At this stage they take to a bottom 
life. 

6. A brief description of the zoea of Thalamita ci'onaUi, another 
coininoii Portimid occurring in .this area, has been given. 
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, ^1' \ipc {'Ol'LD’S SL'NBIRD, 
IONS C)B -MKS. t.ULi-iJ- 


WITH Comments on ci-vrirus 

Ranges and X'ari'tion among Related Species oi 

BV 

S. Dillon Riplev 

w one of the most 

M,-S. Gould's suubirtl, of the Himalayas 

hcautilulof thatlMTliam Ube. reaching- back to the nape 

has a metallic l^'^P "eoveC^hroat, and a patch high 
nunallic patches on the posterior ear cm c , 

,p on the side of the jugulmn ? h*; and the two central 

red, the rump yellow, mMc Ipno-th are a metallic bluish 

tail feathers for more than halt Ihcir icn„ 

colo’". 7 7- „ Las a metallic iridescent throat and a 

Below, typical gouUuw. ^ ™ dull olive-yellow on the 

bright lemon-ye-lloAV breast sides of the breast are 

lower abdomen and while the center of the breast 

“r'S; 

•s.sr’T.rsr .o-w 

Tatslcnlu in western ’’SmoLe bclweel dairyU a«d JoirUies 

I„ coloration tSdenJ r£„«cd edging, on the breast 

is m the iinderpartb Ihe J : j>tenslfied so that the whole breast 

feathers seen in goiddiae has b ^ flame-red to yellow half- 

is flame-red with the s^^^Sl fe^ niay be edged with 
way toward tire .I-"'. “ n tl te form' also, ...ending 

SXhcn?r,o«rrLrrpLd„^^ . 1 ,. o.lve-ye,low ol the van. and 

under tail coverts subsnecies Miiuvnensis of southern Laos 

A third color vanmit IS the - - underparts are entirely 

and Annam in Indo-Chma n ^ These 

yellow, and the rump is ) ariations to be the only differences 

seem, lacking any recognizabe sti-jctly discontinuous variation of 

* ' ; s; toS“‘ “ TiX"S“a“s~» ^ - s“""”r ' , 

ilng a conrbination of tb.te clrar.Ccrs as symbols, the subspcces 

can be listed as follows . ^ vttt? 

Aeihopyga gouldiae goiddiae -= 
dabryii = 
amimncTisis = Ym* 

Thus two characters, vary independently in each of these three 

populations. 

The Southern Assam Population 

In n oTDcr on the birds collected by my wife and myself in the 
Naga Hills (1952)7 I these little sunbirds in the eastern 
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Naga Hills Bear the Burma border, and came to the conclusion that 
one of the immature males we collected was a hybrid between goiMiae 
and dabryii. I resurrected the name isolata Baker for what seemed 
to be a hybrid population based on this specimen and on Stuart Baker’s 
reference to red-chested birds seen in North Gachar (1926). In order 
to re-examine this situation I have borrowed a total of 81 male specimens 
of this species in addition to material in the Peabody Museum. I 
am most grateful to the authorities of the British Museum, the Harvard 
Museum of Comparative Zoology, the American Museum of Natural 
History and the U.S. National Museum for the loan of these specimens. 

Besides my immature bird from the eastern Naga Hills, there are 
two puzzling references in the literature to the distribution of the 
species in southern Assiam. One is Hume’s account in the Birds of 
Manipur (1888). The author reports a sight record of the flame-red 
breasted dabryii at the top of Hendang Peak in the eastern hills 
near the Burma border. The description is accurate and detailed, and 
I am inclined to credit it, alfliough it is only a sight record. Nearby 
at Aimole and Machi, Hume collected typical gouldiae. Unfortunately 
he does not record the time of year. 

The second reference is in Baker (op. cit.). In this he states that 
he collected females of dabryii in north Cachar on the nest. Males 
were seen but not collected which, vide Baker, had Tar deeper flame- 
red breasts than the ordinary g. gouldiaeU Unfortunately the females 
are in the Museum at Sophia and I have not examined them. How- 
ever, on reconsideration of this statement of Baker’s (which Inclined 
me previously to believe that the dabryii phenotype might thus be 
cropping up occasionally in this area), I am inclined to doubt his 
record. Baker described isolata (1925), the population from southern 
Assam south of the Brahmaputra River, as having a pure yellow 
breast without the occasional red edgings found in typical go 
He relates that on Mount Victoria, the yellow-breasted isolata occurs 
at 5,000 ft., while at 6,000 ft. all the birds were ‘ red-breasted h As 
Stresemann (1940) has shown, nothing but go?i?dfae-type birds occur 
on Mount Victoria, and I believe that Smythies's (1940) listing of 
dabryii from Mount Victoria is simply a direct quotation from Baker 
(op. cit). The presence or absence of red edgings to the breast 
feathers is individual and not a racial character. I have examined 
heavily red-edged birds from south of the Brahmaputra, and certainly 
on the basis of this supposed character, could never stand. 

Furthermore, Hume (op, cit.) notes that dahryii has a yellow abdomen 
below^ the red breast and presumably this includes his sight record. 
As this added difference in the tw^o forms seems to have escaped Baker 
entirely (op. cit,), I am inclined to accept Hume’s sight record, and 
to reject Baker’s. The females are unlikety to prove to be diagnostic 
as there is considerable variation in the \vhiteness of the tips of the 
tail feathers among the various populations. 

flniong our series from the eastern Naga Hills was one subadult 
male which had a patch of red feathers growing in on the breast in 
an asymmetrical manner. This specimen was taken along the trail 
which runs east from Kohlma towards the Chindwin and Burma. The 
spot was 75 miles east^by the trail, while 2 miles short, near the 73- 
muc mark we had collected adults of typical gouldiae. It did not 
seem at the time that we could actually have come to the borderline 
11 
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Immature Plumages 

if s:S:^ST;=r.^ 

Si rSis-Ss." 

has t^mcawd arijest gybadult male I have examined is ^ of 

typical goiMme collected in October at ^ussoorie U.P This^b rd 
has of ^'oh orange-yellow ' 

‘® ^fTThe'^hnmature previously referred to from 75 miles east of 
Kohima collected December 3. '1952, which I now ^oheve to represent 
Jhe first collected record of clahryn °^"es of 

feather on the crown and numerous led Ra heib ^ 

mantle and on the greater and lesser wing coverts. riie rump is 
It ^ mpi-nllir LiDoer tail coverts are picsentj but In 

tailhs^sdlT’dull colored and white tipped as in the female 

Se br a and abdomen are yellow with irregular ff- 

The lowr abdomen and under tall coverts are yellowish-obve as m 

the female. Tenasserim 

hasle irn still gray but edged vdth n-tallic 

red except the nape. The tail feathers are shoit. Ihe throat is 
gray with a median metallic streak and patches on the sicles. Ti c 
lar ^coverts are black. The breast is already comple Lely red. 

(:;) A young male dabfyii from Thailand taken in March has a 
orav crown and nape. The median streak of me all, c feathers on 
the' throat is broad and heavy. The breast is red. Ihe posteiior 
car coverts are commencing to have metallic teatners. 

( 6 ) A bird from. Mount Angka in Thailand winch has been sexcd 
a ‘ 9 ?’ taken in March, has a sprinkling of 
feathers of rich olive colored crown. There are ^ 

feathers on the mantle and one or two on the throat. There are no 
traces of metallic feathers. It seems entirely possible that this specimen 

old female which is assuming 
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between two subspecies. No 

at this point in these umtormly do mark two 

subsequent study has f unless the 

distinct subspecies and that tins is c 
dabryii record is simply a winter visitor. 
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From tiie above evidence it would appear that young* males of 
the year in this species assume nuptial plumage gradually and somewhat 
Irregularly over a period of at least seven and possibly ten months. - 

The Name of the Southern Assam Population 


I have compared i6 adult males of gouldiae from south of the 
Brahmaputra River with 17 adult males from the Himalayas, and 
am convinced that ^ Baker’s name, isolata, must be upheld. This 
popiiiatioii does not differ from nominate goiddiae in color as Stresemann 
(op. cit.) has already noted. In general it may be said that there is 
a tendency to a purer lemon yellow coloring on the breast, less often 
necked with red edgings, but individuals may be heavily ffecked. 
However, In size, this population is definitely smaller, as follows: — > 

Wing range 
in mm. 

g. goiddiae 16 cTc? 53*5-58 

g. isolaia 17 d’c? 56-56*5 


Mean ^ 

56*06 zb 1*38 

53*43 ± 1*88 


When tested by the formula of t for small samples, it is found 
that the dhference between the means is significant {P::=-.ooi). 

Therefore, I believe that the name, isolata, should stand for this 
population, and that I was mistaken in ascribing this name to a 
hybrid^ complex. However, in its range, this form apparently comes 
into direct contact with dahryii in the eastern Naga Hills, mid pos- 
sibly in eastern Manipur. 


Range of the Species 


I would accordingly list the following forms of Aethopyga gouUiae: 
t- W Range: India in the western Himalayas (Sutlej 

Valley, wde Baker) up to 12,000 ft. in the deciduous and coniferous 
zone and to the hills north of the Brahmaputra River. Forested areas 
of sPuth-east Tibef, apparently migrating south in the depths of 
winter. ' 


^ (b) lisolata. Range: Assam south of the Brahmaputra in north 
c Tr f’ Hills at least as far east as Meluri, 73 miles east 

of Kohima (by trail), Manipur in the hills as far east as Aimole and 
Machi, south through the Lushai Hills and Tripura to East Pakistan in 
the Tipperah and Chittagong Hills, Burma in the Chin Hills (Mount 
Victoria) and south to the Arakan Yomas. An inhabitant of scrub 
and deciduous forest up to about 7,500 ft. 

^ (c) dahryn. Range: Assam in extreme eastern Naga Hills (specimen 
taken 75 miles east of Kohima by trail), and eastern Manipur (sight 
^cor .j. Both ot these records may, of course, be winter visitors.' 

Burma (except in the Chin Hills and Arakan Yomas), from the Chindwin 
and north Burma south through the Shan States tio Tenasserim, 
lhailand, northern Indo-China in Laos and Tonkin, and China in 
western Hupeh. Deignan (op. cit.) maintains 
mat aii lhailand records are for wintering birds talren between Novem-' 
bei 4 th and March i 8 th and further asserts ( 1944 ) that records for 
Indo-China presumably refer to winter visitors. The species is nof 
known to breed m Burma, but has been taken as late as April in 
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the north-west. It is found in deciduous and coniferous forest up 
to at least 11,000 ft. I agree with Deignan that bangst and harnetae 

annamensis. Range : southern Lps and Annam in the Langbian 
and Bolovens areas in southern Indo-China. 

Seasonal Wandering 

Darina- November-December in the Naga Hills at 4,000-5,000 ft., 
we found four species of Aethopyga in the same howermg trees in 
open scrub. These were saturata, siparaja, nipalensis, ^nd gotildtae, 
A fifth species, ignicauda, was taken at this altitude and near by, 
but only in open pasture land. There is a considerable amount 
indicated overlap between these species and the problem of potentia 
competition between them still needs' to be worked out. partia 
Indication of their ranges may be given as follows: ■ 

Winter 


Palensis 

turaia 

paraja 

micanda 

ouldiae 


Scrub jtingle ■ 


1-3* 

3-4 

4-4*5 

4*5-5 

5-8 

8+ 




X 

X 

X 


X 

X 

X 



X 

X 

X 

X 






X 

X 

X 



X 

X 




Summer 


-^evergreen- 


deciduous and coniferous 


nipalensis 

saturata 
si para jd 

ignicatida 

gmldiae 


forest 

1-3 3-4*5 4*5-5 5-7*5 7*5-8 8-!- 104- 

X X X 
(Assam) 

X X X 
X X X X 

(Yunnan) 

X X X X 
X X X 


Geographical Variation among Sunbird Species 

It is perhaps worth pointing out that some of these species of 
sunbirds seem to vary in a parallel way, breaking up into subspecies 
from west to east through a common geographical range. Ticeliurst 
{1938) has noted the remarkable similarity of variation in two virtually 
similar species of Laughing-thrush in this same general area. In these 
sunbirds, the species are in no sense sibling species, although they are 
obviously all related fairly closely to each other. Nor are the divisions' 
into geographical races in any sense exact. However, there is an 
interesting parallelism in the pigment change among them as follows : — 


(thousands of feet altitude.) 


Indian Subregion, Assam through Indochinese Subregion, west to east 
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Summary 


A&thonm gouUiae has four recognizable subspecies distributed 
from the Himalayas through the Indochinese Subregion One^ ^b- 
species, isoMa, is recognizable on size measurements. Another, 
dabryii, must now be included within the fauna of the Indian Unio . 
Some romments on ranges and color variations among gouldiae and 
related species are also included. 
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A NEW SPECIES OF SESAMUM 



BY 

B. ApPALA NaIDU, M.A., M.SC,, F.B.S. 

Botany Section, Agricultural College, Bapatla 

(With two plates) 

In India the family Pedaliaceae consists of two genera Pedalium 
and Sesamum. The genus Sesamum has three species, (i) S. 
indicum Linn., (2) S, lachiiatum Klein, (3) S', prostratuni Retz. 
The author in his collection tour came across plants resembling the 
cultivated gingely plant near Stiiartpuram, a village near Bapatla. 
The plant differs from the other three species in the nature of its 
seeds, capsule and leaves. It has been created into a new species 
and named after the late Dr. T. Ekambaram, Professor of Botany, 
Presidency College, Madras. 

Sesaimiin ekambarannli Naidu, species nov. 

The main distinguishing characters of this species are winged 
seeds, palniately compound leaves and long beaked capsule which is 
broader at the top and narrowed towards the base. Whereas the 
capsule in S, indicum is of same width throughout and the capsules 
in the remaining two species are ovoid and compressed, the seeds 
being* wingless in all the three species. Stem erect, simple or 
branched, angular with worty protuberances, height varies from i to 
6 feet. Leaves palmately compound. The upper ones are simple. 
Phyllotaxy: opposite at the base and sub-opposite towards the top. 
The leaflets are linear-lanceolate, entire. Young leaflets mealy 
glandular below and g'laucous above. Elowers solitary, axillary, 
pedicels short, each with two cup-shaped glands on either side. The 
bigger gland bears a small gland by it? side. Glands sessile. Calyx 
5 , free, lanceolate, pubescent sepals. Corolla purple coloured, 5 lobed, 
obliquely^ campanulate, pubescent, lobes acute, imbricate, base narrow, 
bears hairs at the narrowed portion of the corolla where the filaments 
are attached. Stamens 4, didynamous, filaments hairy with glandular 
tips. Introrse, no staminode. Anthers sagittate dorsifixed, connec- 
tive elongated into a pointed structure. Dehiscence by longitudinal 
slits. Pollen grains round with thickened bands of 7 to 8 in number. 
Ovary two celled but divided into four cells by a false septum. 
Ovules many, one seriate in each cell. Style filiform, stigma two 
lobed. Fruit capsule more than i in. long, beaked, broader at the 
top, narrowed towards the base, tetragonoiis. Dehisces on both 
sides along the septa up to in. and further dehiscence continues 
on one side only. Seeds numerous, black, winged. The wings 
arranged on two sides. Testa muriculate and foveolate. Seeds 
yield oil on pressing. 
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Sesaniuin ekambaramii Naidu,- spec. nov. : ■ 

Characleres distinctivi liuius speciei sunt semina alata, folia 
palmate coniposita, capsula longe rostrata; capiila vero latiw 
ia apice et angustata ad basim. Sesami indici veto c^psnla est 
imifoniiiter lata, capsula in caeteris speciebus est ovoidea atque 
compressaj semina veto baud alata in his tribus speciebus. 

Caiilis erectLis, simplex vel ramosus, angularis, verrucosus, semel 
ad sixies pedalis. Folia palmate composita; superiora quidem 
siniplicia; omnia opposita ad basim, sub-opposita supra ad apicem. 
Foliola liiieari-ianceolata, Integra. Noviuscula foliola farmaceo^^^^^ 
giandiilaria infra, glauca supra. Flores solitarii, axillares, pediculis 
brevibus atque insignitis duplici cyathifoniii giandula in utroque 
latere; giandula maior ornata est giandula minore ad latus. 
Glandulae sessiles. Calycis sepala 5, libera, lanceoiata, pubescentia. 
Corolla purpurea, 5-lobata, oblique campanulata, pubescens, lobis 
aciitis, imbricatis, basi angusta, corolla pilosa ad partem aiigustam 
ubi filamenta infiguntur. Stamina 4, didynama; filamenta pilosa 
apicibus glanduliferis ; antherae introrsae; staminodia nulla. Antlierae 
sagittatae, dorsifixae, connectivo elongate in structuram^ acutam. 
Airtherae dehiscent per scissuras longitudinales. Pollmis grana 
rotunda, ornata 7-8 crassis vittis. Ovarium 2 -cellulatum, sed divisum 
in 4 cellulas per septum falsum ; ovula plurima, semel seriata in 
singulis cellulis ; stylus , filiformis, stigma ^ bilobatum. Fructus cap- 
sularis, longius uno pollice, rostratus, latior in apice, angustus ad 
basim, tetragonus, deliiscens in utroque latere ad septa usque ad 
quartam pollicis partem, dehiscentia continuata in uno latere tantum. 
Semina plurima, nigra, alata ; alae in utroque latere seminum ; testa 
muriculata atque foveolata. Expressa semina oleum cedunt. 


Literature consulted 

1 . The Flora of British India. , By Sir J. D. Hooker. 

2. Flora of the Presidency of Madras. By J. S. Gamble. 

3. The Botany of Bihar and Orissa. By H. H. Haines. 

4. Flora Capensis. By Sir William T. Thiselton-Dyer. 

5. Flora of Assam;. By U. N. Kanjilal. 

Explanation op Plate II 

Fig. 1. Complete plant — ^rcliagrammatic representation. 

,, 1. (a) Flower. 

,, 2. Front view of the flower. 

,, 3. L.S. of flower. 

,, 4. Calyx. 

,, 6. Anthers. ■ 

,, 6. Pollen grain. 

,, 7. Corolla cut open. 

,, 8. T.S. of Ovary. 

„ 9. Pistil. 

,, 10. Stigma. 

,, 11. Fruit. 

,, 12. Seed with wings. 







SECONDARY SONG OF SOME INDIAN BIRDS 


BY 

M. D., Lister 



. I N T R O 0 U C T I O N , 

u seems to be generally agreed among ornithologists that 

repeated loud song of birds, which is such a distinctive 

of the arrival of spring in temperate regions, is connected w‘*„and 

forms a definite part of the birds’ annual^ breeding c}c ^^. 

Howard (1920) suggested, when advancing his well-known territory 
theory’ that this loud, persistent song was part of P"2''‘and 

for acquiring and maintaining a ‘territory’ in "a to breed ^d 
from which to obtain food for the sustenance of the family, AVhilc 
this idea is probably basically sound, various later wi iters ,[ .g*? 
Nichoion (.9=7). Selous (.933)] have suggested 
territory theory as a' whole, and the matter cannot - t> ; 

if hi long been recognised that apart from the loud ‘territori^^ 
sone many bfrds have other songs (as distinct from call notes), wh.(* 
from the quality of the song itself, its infrequency', or the circumstances 
f which rts -Neil may be regarded as of a secondary nature and of 
imoortance than the territorial or primary song. Surpri^smgly few 
wri.eSCr"e£»S .0 to sucondarfsong in its t™ forms, and 

.ypss to4\“t arvvsli b. that furto res.arch ,,11 show that 
modification ©f this analysis is necessary. 

T Autumn and winter song: In some species a 

recrudssc»o“ of song is noticeable after the hfetdmg ™ .s o™ 

r “rin 

aat thi atf has survival value in teaching the young 

cocks the specific song. 

2. F e m a 1 e song: In the majority of 
at present known, the hen bird has no song comparable 
song of the cock. I do not know whether female song ha|heen d 

in any Indian birds, but it has been observed m a few European an 

American species.. ■ 

Rehearsed Song of Young B i r d s : A gw^ 
deal has been written about the means by which young 
on or before reaching maturity .P^Ser var| 

of the species. Explanations put fomard trill 

from pure ‘instinct’, to environment and example, ana p 
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and error. Whatever be the truth of the matter— nand it may well 
contain more than one of these ing'redients— young birds may often 
be heard giving a form of song which diifers very coiisiderabiy from 
the typical loud specific song. In England, to give only two examples, 
1 have on several occasions heard young Blackbirds memla) 

and Chaffinches (Fringilla coelebs] give songs of this type. [Lister 
(^ 940 )]* 

4, U 1 1 r a-q u i e t Song: I believe that Nicholson (1927) was 
the first ornithologist to recognise what he ternied ‘Subsong’ and 
described as being /low and inward, often becoming so faint as to 
be inaudible at a few yards’ range’. The very quietness of this type 
of song must cause it to be often overlooked, and it is undoubtedly 
given very much more often than is generally recognised. 

There has hitherto been a certain amount of confusion in the 
terminology applied to this ultra-quiet song and I have recently (1953) 
put forward a plea for the use of a uniform terminology to assist 
in further research in this difficult and fascinating subject. There 
appear to be two general types of ultra-quiet song for which I have 
suggested the following terms : (a) JVhispering Song : which is merely 
a miniature edition of the normal loud territorial or primary song; 
md (h) Sub song: which differs intrinsically from the normal loud 
territorial song in being very much more of a free, random, sotto 
voce wBxhling in which other recognised notes are sometimes 
interspersed. 

The functional interpretation of these very quiet songs remains 
to be worked out. Special songs (e.g., threat, display or courtship 
songs, etc.) may perhaps fall within the category of Whispering Song 
or Subsong in different species ; until we know more about them we 
cannot lay down any rules. Apart from such special , songs there 
appears to be a sort of residuum of ultra-quiet song, often given when 
the singer is alone, and much more evidence is needed before the 
function of even this can be interpreted with certainty. I have heard 
both Whispering Song and Subsong in most months of the year, 
especially among some of the TurdidaCy and I suspect that most true 
song-birds indulge in one or both at one time or another. 

The following records of secondary song were obtained by me 
during the war in 1942-45, hence their fragmentary nature. 

Chloropsis (? Chloropsis hardwickii) 

21 October, 1944. Darjeeling. A chloropsis which I believe was 
of this species ywas in some light tree jungle wdth low undergrowth at 
about 4,500'. After spending some minutes preening itself ^ it began 
to forage and at the same time to give a very varied succession of 
notes, starting with a low warbling song. I was unable to attempt 
any phonetic record. 

? Whitebrowed Shortwing [Heteroxenicus cniraUs) 

25 April, 1945. Darjeeling. I never identified these birds with 
absolute certainty and I therefore give a short description below in 
case a more experienced observer can recognise them. They had a 
rather thin, very high-pifched hsong’ of two notes, the second being 
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pitched about a quarter tone lower than the first, which had consider- 
able carrying power and was given again and again. In addition, the 
male frequently gave a broken succession of very soft, very high- 
pitched notes in no recognisable pattern — just a broken, inconsequential 
rambling seel . . . sree . . .. sree-ee, each note usually rising. This 
seemed to me to have much more the character of a song than of call 
notes. 

The male was entirely deep indigo blue, though I believe more blue- 
grey on the luiderparts, and in some lights the blue of the fore-crown 
looked lighter and brighter. A suspicion of a black mark near the 
eye. I could never decide whether or not there was a faint white 
eye-stripe. Ihe general colour of the female was tawny olive-brown, 
rather greyer on the head. Most of my views were from above, 
among fairly dense bushes where the light was poor. These birds 
were quite plentiful on the tea garden where this observation w^as 
made. 

Pied Buslichat (S axicola caprata) 

22 December, 1942. New Delhi. One was singing at intervals 
from a thin thorn bush. It was tame and allowed me to stand only 
4-5 yds. away. The song was given softly, audible clearly 4-5 yds. 
away, but I doubt whether it could have been heard in detail more 
than 10-12 yds. away. The bird w-ould sing for perhaps a minute, 
then remain silent on its perch for 2-3 minutes, then give 
another bout of song, and so on. The song was not unlike that of 
a Black Redstart (Phoenicums ochrurus)^ interspersed with various 
myna-like grating notes, the basis being a p^teraretyiiawei . . . trri- 
trri. 

Brown Rock Chat {Cercomela fusca) 

16 October, 1942. New Delhi. One came to a large alcove terrace 
in the Secretariat building and perched, singing quietly, on the balu- 
strade for some minutes, wagging its tail up and down and occasionally 
bending its legs a.nd giving a little bob with its whole body. The 
was very quiet, probably audible not more than 15 yds. away, 
and was very like the subsong of the English Pohln {Enthacus 
riibecula). The general effect was a lazy, careless, carefree warbling, 
well leavened with sweet notes. The result was pleasing and the 
bird seemed to enjoy it too. The throat frequently swelled during the 
song. 

Bluelronted Redstart {Phoenicuriis frontalis) 

25 February, 1943. Darjeeling. One bird I was watching gave 
a low, warbling song, much less wheezy than the usual song of a 
Black Redstart {Phoemcimis ochrurus), and quiet — almost inaudible 
10 yds. away. 

Magpie {Copsychiis saiilaris) 

25 July, 1943* Jessore, Bengal. One sang* very softly for 2-3 
minutes almost without a pause from an inner branch of a tree. 
This song was a good deal more rambling than the normal loud 
song of this species, and if reminded me strongly of the subsong of 
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an Eng’iish Robin [Erithacus rubecula)^ tliough it was not nearly so 
Cjoiet as some siibsongs I have heard. This song was audible clearly 
lo ft. awayy though it -would have been difficult to distinguish 20 
ft. awa\'. The bird moved very little during the performance. 

14 December, 1943. Jessore. On two or three occasions during 
the preceding few days I heard Magpie Robins giving a low, sweet 
subsong» which seemed to me rather more varied than the usual 
primary song and again reminded me of the subsong of the English 
Robin. 

12 August, 1944. Jessore. One was singing quietly from a bushy 
tree. The song went rambling quietly on for minutes on end with 
hardly a break. A few mornings before there had been gentle rain 
for several hours, and the same bird then sang continuously and softly 
for quite a long period. The song was very quiet and did not obtrude 
itself on one’s attention like the louder territorial song of the species, 
and it went rambling on and on. The whole performance w^as very 
similar indeed to the behaviour of an English Robin under similar 
conditions'. This song was, I think, not quite soft enough to be 
called a true subsong, if loudness or quietness are the only criterion ; 
it was audible quite easily 20 yds. away, but it was much more fluid, 
less definitely phrased than the normal loud song, in fact the 
phraseologv, timbre, and everything about it might have belonged 
to an English bird. 

30 August, 1944. Jessore. At 07.00 hours it was drizzling and 
a Magpie Robin was singing very quietly in the lower branches of 
a tree, and opposite, on the other side of the road, another Robin 
was singing just as softly. They must have been able to hear each 
other s song without difficulty, but there seemed to be no question 
of singing .against one another as there is with the loud territorial 
song. The songs of these two birds* was again very similar to the 
subdued subsong of the English Robin in quality, timbre and loudness. 

^ On another morning a few days earlier there was a continuous 
drizzle and one^ of the birds that was usually to be seen near my 
bungalow was singing* veiw quietly for some considerable time. 


Greywinged Blackbird {Tmdus hotilhoul) 

. ^4- February, 1943. Darjeeling, One sang softly for a few minutes 

in the morning and the song was very similar to that of the English 
Blackbird (Tiirdus memla), 

20 May, 1943. Darjeeling. Immediately after giving* the usual 
loud song of four clear notes in descending scale, a bird gave a low 
waibhng subsong, lasting only a few seconds with a slight pause 
Again it was not unlike the subsong of an English 
Blackbird, but less rounded and ffinished^ and rather flatter and more 
insipid. 


Blsieheaded Rock Thrush (MonticoZa cmcZor/iync/ia) 

29 May 1945. Darjeeling. One was singing from the branch 
ot a Sins tree. Between bursts of the normal loud song the bird 
also gave several other much softer notes, audible where I was 

ft- above. As far as I could 
ell, these notes were exactly similar to the ordinary loud notes, 
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tiom the loud primarj? sono- these nnte while cleaily differing' 

classed as subsong. thouS"4ey cerS T ‘o be 

nature. certainly seemed to be of a secondary 


. 0-.5 minutes. This wl, ,”hT"f =' 

15 yds. away, and consisted of a rJmhr distinctly audible 

like a quiet bit much more varied SSoSf th^ ? 
toes given as independent indiviS 

kvery so often this subsong was punctuated ’h phrases, 

senes of spluttering noises^ some^hfnl l 1!^ >^7 a most extraordinary 
pressing one’s lips to the back of nne’^h^^^a produced by 

is.known to schLboy, .. bard-wha, 

tamed and long drawn out. ^ y » but much more sus- 

“P of at* samlf’&yfjlTOria' f f™m 

{Enthaciis rubecula). Just noW subsong of ,an English Robin 

of the usual loud sLg '’we^e Xn tatT“ 

low spluttering notes were -ilJ '^frequent. Thfe 

were not so m"uch 7 n evSnS ^ «c<=as.onalIy, but thil time they 

Earlier the same afternoon I had heird -ata,^n, i,- 1 . 
some bamboos in a small ravine Tht ^ another bird singing among 

than the song mentioned above" and con°sift 'though loude 7 

the usual whistling song, intTrinSL nn ® ^‘Jbion of 

guttural spluttering notes. Occarionallv the "^‘‘b the low 

into a kind of shapeless warblhj ^ ^ whistling would tail off 

(Ma.cicap«Za melanoleuca) 

very large mixed hunting party^ of smaT h: a 

trees and dense bushes in a kr<4 ravhw it >» a few 

one of these birds at close quarters t! ^‘^/bout 4,500 ft. I watched 
the canopy of the tree and seemed to ° sorties outside 

flights from one branch to another fluttering 

\ery soft, rather warbling notes intersD some 
equally quiet grating notes. This ‘son^ frequently with 

its"eLicr£tS t" phmsSo^r'’ 

Se?embTr"i^: Nm^D 'll- 

«1 an English Robin {Erithaciis rlTecjd^ ^° vf’ bke the subsong 
sional harsher notes. It w 4 

m.d 
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soliloquy. This continued for several minutes until another bird gave 

an alarm. : ^ 

10 October, 1942. New Delhi. One sang for a considerable time 
from au inside spray of a thick bush. While it was singing it 
remained stationary, but later it ceased and .moved about the bush 
a little so that I had several good views; then it settled on another 
perch and sang continuously for a considerable time. The song varied 
in loudness; for the most part it was fairly quiet, audible for probably 
20 yds., but sometimes it swelled into a crescendo lasting some seconds, 
which could no doubt have been heard at double that distance, and at 
other times it dwindled to the merest whisper, scarcely audible 3 yds. 
away. The fact that there was no apparent division between these 
degrees of loudness, and that the song swelled from a whisper to a 
respectable volume without any appreciable pause or break, is some 
evidence of the connection between the ordinary loud song (and through 
that the primary or territorial song) and subsong. There were slight 
pauses, of course, but I could not in any instance connect them with 
the transition from soft to loud or vice versa. 

The notes forming the song were extremely varied, sweet, pure 
notes being included in about equal proportion with comparatively 
discordant notes. Some of the phrases were warbled, but the majority, 
were given separately in a very similar way to the songs of Sedge- 
Warblers (Acrocephalus schoenohoemis) and Reed-Warblers* (. 4 . sciv- 
puceus) in Europe. The phrases were strung together very rapidly 
as a rule, so that the general effect was a warbling, and it was 
impossible to make a fully accurate record of the notes given. 

The following, compiled from notes I managed to make at intervals 
during the performance,/ gives a fairly good idea of the general nature 
of the song, but these notes do not represent any complete phrase 
and were not all given consecutively. 

Chupchup*f — ■'heee — heee — see- — wJz^wk — se-se-sa-^seti — wk^wk — 
ts its ini'eeea — tck-tck — wrlpwrip — picp icpic — seeea — h rk^hrk'b rk—see ea . 

Booted Warbler (Hippolais caligata) 

20 October, 1942. New Delhi. One was singing* in a babool 
tree growing among thorn bushes. Almost all the time it was singing 
it was moving about the tree hunting for food in a somewhat half- 
hearted way, as though its song were its main interest and the food 
only a secondary one. It moved by short hops, both forwards and 
often sideways along the twigs, never more than a few inches at a 
time, pausing now and then to devote itself to its singing for a few 
seconds before moving on. Now and again it would pause for a 
second or two in its song to stretch up to a leaf or crevice in the 
bark, or to hang nearly head downwards. 

The song was a quiet, varied warbling, not particularly striking 
in any way by reason of any special characteristic, but generally pleas- 
ing to the ear, and it included only very few discordant notes. It 
was* inclined to be rather hurried — the sequence of notes was in any 
case much too rapid for me to be able to make an exact record of 
them. At times it rose into a fairly full, loud warbling, though even, 
at its loudest I doubt if it would have been audible more than about 
30 yds. away. Usually it was much quieter and once it sank so low 
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that I could onty just hear it 4 yds. away. There was no real pause 
or other hne ot demarcation between the loud and the quiet son/ and 
I could detect no diflerence in quality, timbre or character betVeea 

^ ^ staccato ones, but 

they fitted into the song as a whole to produce a warblino" result 

Once when I moved round the tree to get a better view of’ it, the 
bird ceased singing and gave two different notes of protest, fif) tja 
German a) repeated 8-q times fairly_ rapidly ; and (b) a very sparrow- 

,ve cm r. ut it resumed its singing within about two minutes of 
me interruption. 


Maroon Oriole (Oriolus 

24 May, 1943. Darjeeling, A pair was among Siris etc., trees 
pwmg among tea bushes on the hillside. On my arrival one bird 
{presumably the male) was giving the usual pelulu calls with manv 
variations which I did not attempt to record. After a few minutes 
m j ^ standing only some 15 yds. away, this 

bird suddenly broke out into a rambling warbling, quite different 
and far more complicated .and polished than the usual calls, but 
oftem including these, sometimes in a slightly distorted form. Most 
ot Ills warb,lmg- was continuous with few pauses and was given a 
good deal more quietly than the usual notes, but hardly quietly enough to 
be classed as a real subsong. . It varied a good deal in loudness, how- 
ever, trom a stage whisper audible perhaps 25 yds. away, to a fairly 
loud song only slightly softer than the usual calls which have con- 
siderable carrying power. It usually became louder as it led up to 
^ usual notes and softer again immediately afterwards. 

While the bird was giving this song it hopped unconcernedly about 
the tree, pausing now and again to reach up among the large seed 
fwds after food. 1 he singing lasted for perhaps three minutes and 
then the bird was driven out of the tree by an Ashy Swallow-Shrike 
(Artamus fmeus^^ that it was conspicuously silent, only occa- 

sionally giving one of the usual loud calls. 

Tree Pipit (A nthus hodgsoni) 

27 March 1945. Myltkyina, N. Burma. I had several excellent 

yintJ “'"St have belonged to the Yunnan race 

{Anthtis h. yunnanensts), while they walked about on the ground within 
a yard or two of where I was standing. I heard one bird giving a 
veiy quiet song as it wandered about foraging. This song was a sort 

based on psiri, with divers variations* and 
modulations, and the result was quite pleasant. The colouring seemed 

birds I saw in Bengal, with 
and more brown above, rather more rufous and less 

p' e Dufi belowq and the whitish eyestripe was very marked. 

and^'W^^ the above records I have used the words ‘quiet’, ‘soft’- 
looteness of meaning the opposite to loud. Such 

ir an evtSisro stuH undesirable and might lead to confusion 

records as 1 3^<=l ^ have not altered it in these 

wordfng of mrSes 'be original 
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many or territorial song/ 

form of autumn or winter soncr tn. ' take the 

ot young birds* very onJpt birds; rehearsing* song* 

primary “ony, or aubsor Hi*™ r T"”«: aimila, "o tte 
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songs of fourteen species of bird« In ^ g-iven of secondary 

whole qaeatio. of ?■ i”‘'“ ®"“' Tho 
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English and local names. For the amateur there is then a very simple 
^Liicle to the iclentitication of the species; the guide is mainly "built oj.i 
the colour of the flowers, other useful characters being the size ol 
tlie plant, the regular or irregular structure of the flower and tlu- 
number oi its parts, characters all that can be understood by the lav 
reader without mueli trouble. Both the guide to the identificfdior., 
and the book itself may be termed ‘Botany without tears’. 

Ihe p]aiit.s_ are hsted by families. For each of these there is a 
short general introduction showing its distribution in the world, and 
ds occurrence either in the wild state or in cultivation in Ceylon. 
Eacli species is given under its scientific and Jocal names, with a. .4ort 
note on the colour and size of the flowers. In the description of each 
uses non-teclmical language, and pays attention 
mainly to those points by wliich the plants may be easily identified. 
One mteresting point is that the scientific nauie of the’ plants are 
explained, and this makes them less fnghteiiing than they usiialh- 
aie. ^ In every ease the description is aoeoi ujiimied by a clear line 
craving of the plant; the drawing is always opposite the description, 
and by this means the author will help many readers to keep their 
tempers, not an easy matter when the reaika- has to be constantlv 
annmg the pages of the book to compare tlie, description with tire 
pictrae. ibis IS a very happy idea of the author. 

.nother feature of the book is that the complicated problem of 
the scientific names is simplified to the utmost; in general the names 
oi Alston s Supplement to Trimen’s Handbook of the Flora of Ceylon 
used; but to help the reader who may wish to consult Trimen’s 
^andbook, the latter s names are given in brackets when they ciiffer 
from those adopted in .the book. ’’ 

^^7- *®f^uical terms become essential, and these are fuliv 
explained in the Glossary at the end of the book. The Index lists all 
the plants by their scientific, English and local names, 
of -n u®S;aMve side, there are but few remarks to make. Some 
or tlie Illustrations have been somewhat spoiled by the text of the 
following page coming through. Another point is thkt .the illustrations. 

sua e to mdica.te the size of the plant; thus, e.g. 
liJusti. no. 34 IS clearly larger than natural size, whilst no. 68 is onlv 

scale omission of 'the 

nnli a little of the value of the illustration, as the reader, 

ss le Ol" she be very careful ^ be induced into error. 

The +2f*- presentation of the book deserve prai.se. 

hv whtd^rf figines simple but showing the main points 

^ iflentified. The co.st of the book is moderate 

wLwhe 0^ C.eTlon. '^Ve 

WISH. the book every success. 

. ' , , IT. SANTAPATI, s..t. 
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a lid illustrates 24 species stdected as the laost represeiitaM birds 
to be met with about tanks and swamps. The selection, as the author 
admits, earniot have been easy considering the large variety of species 
which atfect such habitats, but it is on the whole well made and 
includes most of the commoner birds usuaily met with on practicaiiv 
every tank, large or small, in Ceylon as well as India. Ceylon has. 
the distinction of possessing some superb bird sanctuaries at and around 
several of its tanks. These mixed heronries present a remarkable 
spectaele^ during the season when the birds are nesting, and are a source 
of unfailing pleasure and inspiration to the bh*d w^atcher and photar 
grapher . This handy little volume with its terse descriptions and 
commendable plates should be of very special usefulness to a visitor 
to one of these show places, whether a beginner or a seasoned 
ornithologist. 

The^ intending bird photograplier and the more advanced worker 
alike will specially welcome the chapter on llird Photography in Ceylon. 
Mr. Phillips’s proficiency as a bird photographer is widely known 
and justly recognised; and his suggestions for the building various 
types of hides, and his views and experience on cameras and equip- 
ment are illuminating. 

Two inore booklets are s.tiiJ to come to complete this admirable 
series. All together, they will comprise a handy reference \vork and 
a. useful contribution to the popular bird literature of Cevdon. 

' S.A.. 


4. AFEIGAN HANDBOOK OF BIEDS, Series One: Birds of 
Eastern and Northeastern Africa, Ami. I. By 0. W. Mackworth-Praed, 
M.A., r.z.s., M.B.o.u. and Capt. C. H. B. Grant, f.z.s., m.b.o.u. Pp. 
XXV 4-836 X 58 coloured, and 6 plates from photographs;, 

marginal distribution maps and drawings. London, 1952. Longmans, 
Green & Co. Ltd.', ITice TSs. net. 

No one seriously interested in the study of Indian birds can afford 
to follow’’ a policy of isolationism. To obtain his proper . bearings he- 
must have at least a general ‘awareness’ of how^ the pattern of Indian 
avifauna compares with that of iieighbouring countries, and of its 
strength or weakness in the various families and species. Nor is it 
enough that he has a bare list of names for comparison. He must 
have a workable picture of the biotopes and ph^^siographical conditions- 
under which birds live in neighbouring lands so as to be able to make 
pertinent comparisons and reflect upon all divergencies in the habits 
and behaviour of species common to the two countries, or closely 
similar and obviously representing one another. 

There is .much in common between Africa and India both, as regards 
climate and jAiysiography. Apart from the Palaearctic elements in 
our avifauna coiiimon to both the continents either as residents or 
migrants, there are certain sections of resident Indian birds which have* 
been clearly derived from Africa, and vice versa, at a period wdien 
north Africa and western Asia w^re connected by a forest belt which 
extended across north Arabia and Iran to northern India, a region 
that is now arid semi-desert or even completely barren. Apart from 
the presence or absence of various permanent elements, there is a 
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certain amount of seasonal traffic either between _ lnd3a and 
direct) V or emanating from the same ‘reservoir’, which niahes at leas 
a nodding acquaintance, with African ornithology essential for the 
student of Indian buds. The book under review supplies this need 
admirably. The present series deals with eastern and northeasjern 
Africa which comprises ‘the Anglo-Egyptian Sudan, Eritrea, Abyssinia, 
the Somalilands, Socotra and Abd-el-Kuri Isl^ds, Kenya _ Colony 
Uganda, Euanda, Urundi, Tanganyika Territory, Pemba, ^Za.nzibar and 
A lafia Islands, that part of northern Portuguese Bast Afnca east ot 
Lake Eyasa and north of the Zambesi Eiver, and that part of Nyasaiand 
east of the Shire Eiver.’ Vol. I contains all the non-passerine 
families from Grebes to Swifts, plus the Broadbills and Pittas. VpC 
II will complete the rest of the passerine families and conclude c.enes 
One. We understand that Series Two dea,ling similarly with the birds 
of southern and south-western Africa is in course ot preparation by 

the same authors. , , • • i j i 

In their preface the authors mention that the book is intended 
mainly for use in the field, and all the features--one niight say ot 
omission and commission— are pivoted on the effort towards this end. 
Therefore, many of the apparent shortcomings spring i^om the 

necessary compromises. , . , ji x x ^ 

The volume covers 653 species, some 400 of which are illustrated 
ill colour on 53 plates mostly the work of Poland Green and the late 
H. Gron void. In spite of drastic compression— m some oases perhaps 
a bit too drastic— it was inevitable that a tome of this compass should 
be a bulky one. It is two inches thick and weighs over 3 lb! Iveys are 
oiven for families, which may comprise a variable number ot genera. 
The Ardeidae for example, contains 15 genera including herons, egrets 
and bitterns. This arrangement simplifies reference for the amateur 
who may recognise these birds as closely related but may not ,!mow 
the separate genera into which they are split. The key to the Aiiatidae, 
including both ducks and geese, is also convenient from this point ot 
view since it gives an overall picture of this group of obviously aliied 
iiirds and not of its various components cut off from one another. 
But this svstem of keys is less convenient and friiittul to use m the 
case of prolific families, e.g. the Birds of Pre^y, the three famffies 
of which' together (i.e. iSgypiidae, Falconidae and ^ 
no less than 83 species. Also one is sometimes apt to be left in the 
air even after laboriously following the clues to the end. For instance 
as between the Tawny Eagle and the Steppe Eagle (p. 122) the crucial 
point of distinction one arrives at is that in general colour the i<.)rmer 
is ‘tawny, brown or rufous brown’ while the Steppe is dark brown . 
In many instances, of course, the difference in tlie bro^'vns is iaigey 
what one chooses to call it; neither do the illustrations of tne two 
species on Plate 11 help. The wing measurernents partly overlap so 
that in cases where this happens it is almost impossible to make up 
one’s mind even with a specimen in the hand, leave alone one in the 
air! However, apart from inescapable exceptions of this sort the keys 
are’ on the whole workable though their efficacy in field identification, 
.and without a specimen in the hand, may in many cases be 

questionable. , i / oo\ 

Of the Lesser Elamingo (Phoeniconaias wmor) it is stated (p. 83) 
*. . . breeds in the Persian Gulf, in India and sometimes in Ceylonk 
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Long ago Hume and others recorded stray dropped eggs, alleged I v of 
this species, from the Sambiiur Lake neighbourhood (Eajasthuni, ' but 
actual breeding is so far unconfirmed. In Ceylon, as far as I am 
aware, all allegations of breeding have referred onlv to the larger 
species {Phoenicopterus ruber) and these have never been substantia t^^d. 
That the small species waaj breed in the Little Bann ot Iviiteh is 
of course a probability, judging from the luimbers of very young birds, 
in the brown plumage frequently seen there. 

On p. 506 Glamator jacohimis pica, our larger north Indian form 
of the Pied Crested Cuckoo with wliite underparts, is treated as merely 
a colour phase of 0. j. serrakis the African bird with black underparts. 
Other authorities (e.g., Friedmann) consider them as different races. 
Certain^ it is that the white breasted form (believed to be a rains 
visitor from Africa) is the onU' one found in K. India and never 
with black underparts. 

Among the major drawbacks, in the reviewer's opinion, whielj may 
partly be from the effort to compress, the following may be enumerated : 

1. Absence of a good physical map of Africa, prefembly coloured 
and showing vegetational zones, 

2. Absence of a list of plates at the beginning which now^ necessi- 
tates referring to the text, or to the irregularly scattered plates, to 
discover what species are illustrated and what not. This difficulty could 
have been partly met by using in the index bold type for the species 
illustrated in colour, and italics for those in the photographs. 

Siiiee the printing, the paper and the general getmp of the book 
are so excellent, it seems deplorable indeed that the reproduction of 
the coloured plates — so vital an aid to field identification^ — leaves so 
much to be^ desired. It is understandable that size had to sacrificed 
in order to include the maximum number of species, but in tliat case 
it would have added enormously to clarity had the elaborate back- 
grounds been left out altogether. It would thus have been possible 
also to illustrate a greater number of species on each plate while at 
the same time permitting of larger portraits. In any case there 
seems no excuse for the colour impressions in so many of the plates 
to be out of register. Surely this could have been avoided by greater 
care in printing. 

One moiB point which has curiously been overlooked is the iiidicatioiv 
of a scale in inches or centimeters under each illustration. Without 
it it is not easy for those unfamiliar with African birds to get a correct 
idea of the size without some unnecessary research. 

In spite of these minor blemishes this is undoubtedly a first class 
contribution to ornithological literature, and the authors deserve to 
feel gratified and to be congratulated upon the culmination (in part), 
ot their prolonged and painstaking labours. Ornithologists in ladia 
will welcome its appearance as warmly as those more directly ooncemed 
with African ornithology. ^ 

S.A. 

r Edwin Cohen and Bruce OampbeU. Field 

Qo fo'- Ornithology, Oxford. 

Pp. 32 (8i"x5|"). 22 text figures, 1952. Price 2s. 6d. 

One of the most fruitful ways of attracting birds to gardens and 
vacant plots in urban areas, or to forest plantations, whether for 
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:ie.sthetio or economic purposes, is by the prmisiou oi 

nesting sites. lu well wooded areas tl.e ,1;;': f, , 

enough for insect-eating birds, but nesting ^ 

the artWcial management of stands- Im 

and clearing away of overmatm'e timbci whic-i i j ■ _ 

liole-nes.ting species. , , . , ,• i ;+ been lound 

\¥hei’e a sufficiency ot iood is vouchsaicd. t - 

possible to induct a much larger numlier oi j’'; ; 

proYision of boxes and other nesting facdities tluiu th . - ■ 

2r,,l oo..liti,»... On p. 891 ot Vol. IB . 

Osm..ton .that out ol 12 nestboxa. put 01',^ " “ t.: i, 

area, ol forest in the Andamans, no Jess tlnin A necii.. 

Shamas (KUiacincla macroura). . . ; . 

This useful little pamphlet will he .,b ;,J v . aikiii. 

It »ives diagrams with exact measurements and uiof) ' < ''i. 

several diierent types of boxes that Imve Oeeii incd n. > ' ^ 
various British birds. The second section deal,. ■ J>- > ib - 

that a prospective ‘boxer’ wishes to la.ow; Ali.tm u.p h ti 1 i .y 
Fixing, Inspecting boxes, Protection ol. eiitiaiuAi liolco, - .s. ... 
Keeping records,’ Artificial sites, Bibliography and Mipp,> ni n-' 

'^'^^There are great possibilities in India from this nie.tliu.l ,,i aitnu-ani. 
birds both as regards the enjoyment to he " 
epportunities it can provide for detailed scientific slud.v ot he It - 
hFstories of numerous species, some ‘‘"JJ 

commonest, but about which our knowledge is "f'f 

Copies of the pamphlet may be liad Ironi the St.tj la,, . 1 ,. 
Trust for Ornithology, 2 King Edward Street, ' ' 11 ','" i '■ 

of the price plus lid for postage, pte tno offiei ‘ '1 
Guides previously published by the. ^ a?;, ‘'1 , o ” j,,, , , 

for Bird Eingers (reviewed 111 \ol. 4,.i (4) ji. . 'el • ■ -• 

.choose and use Pield-glasses. ^ ^ 


6. MAN, MIND OE MATTEll. Hv ll'd ' 

from the French and with a prelace In il-i.o, 1 . . . ■ . 

Boston, 1951 (The Beacon PressJ. ^ 

-r piv'f ■> i-aG'- 

with our knowledge ot the ph> steal ^ 

snecificallv with the world ot li\mg llntigs. ^ , 

ffidicating^what conclusions follow from a denial ol tne '"ll*' ’ 
and of anv ultunate purpose in the world, we shn 1 .-ho« "I' "‘1/ 
of the traditional systems of morals, it is posMble 1 ■ ^ T ' j 
ethics derived from the idea ol ]>rogiv.ss and <-apahie m ~atNi..i 
highest aspiration of man.’ 

' From the foregoing the reader expects the small \olmne in Im- p.iebe.i 
with dispassionate. sy.steinatie. reasoning. ^ The ^.nereedine elMtiteix. 
19 in all with a conclusion and an at>pendi.s at the end, do noi 
iipto that expectation. The eontinuitv of ili.uiuiit from eliapi 


the attention, the .thoroughness and the not treated with 

deserve. The conclusions, if any arriSd smeerity they 

unsupported either by data or ^sounri rlf^ pe often arbitrary and 
question of -Tree Will: Eealitv or Tn?5 example the 

of just over two pages with the reSj^that “ a chapter 

just a jeu d’ esprit’ ... problem ‘is after all 

our minds’, ■' ' imaginary problem. It exists only in 

has existed °from airetmnity Position that matter 

and principle of its' own contiguous evow“® 
m-e not founded on sense experience pS T' i ®^Planations that 
there is neither justification, nm- actuallv l,, * rejected, therefore 
a non-physical entity or an iSeUiSm^^f, P^^^^u^atii^ 

the nature of the Universe* and tfiA vi noting principle to explain 
matter mto living forms of ; ^ ^nd m hhj^ioal 

mve culminated in man and hirmfnd structure which 

no new outside principle is needeT fo‘ • f®®®''^Jally matter and 
The author speculates ^'letamorphoses. 

by chance so modified their structures' asTfT’° have 

ot n-ritability’ or sensitivity and eapaeitv 

"■* -■■■■■itobiB;’ th,ol,gh<,„‘tTh. LrSTSc 

emphasised as b^iig^ahhenomenon'’’'riU'*^i‘’ matter is 

magnetism. It manifestiitself more f xnivfi 

beings, from the simplest cell unw-irda^ ' ^ mdividual living 

tendency to pursue the SeamraX « m live, and as a 

principle working in’ the ind vidual avoid the painful. This dual 

torce :md the iMchafosm of biological “mluW 

the exudqfinn ^leetanes lu flowers is 

iSra Uss^mriif 1 -“'■Istti:™'" ‘SK 

Sf- , SeSriS l-‘5r » 


uiioiw lias 

nectar. .Why? joecause in loealiVino- hf -'■7'-;"'' '^"^“ua'bions of 

<lomg so became more intense’ (n 30? m satisfaction in 
the evolution of colour mimLv in T nbont 

brown frog which adapts its cofour to E^nn^rf- reddish- 

t finds Itself. The author bSi that T f “*" f 
■characteristic by a long process ofmec? evolve.l the 

an accjuhed character under the Ltl, “®°^anical adaptation becomiiKr 

< me because ‘the iXh K Pleasure^S 

adapting the colour *0 achieve its maximum 

encounters, and to that eL nr. rh ® sort of lii.ht it 

■■5 r fi -™" £*!: rFF-°“ 

5" ''rresoing <jimlatioi'i“““‘°”‘'’'“'"™*»<i«bsuKlLsim?S 
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t .nr.h.rl iinoii ouvsorilT = Mind, Memory and Consciousness (Oha|ter x) 
T'titVmp of the Ideal of Moral Obligation’ (Chapter xnr), iLitbical 

Wt L>,s ..d (Ciapte. av) and 

rncnv\T R.DDear in the later half of the booh. ^ . ri 

'it is obvious that the author finds it difficult to build up a logically 
D'datable ethics upon a materialistic foundation, and the lack oi 
mtegration between his ethical and metaphysical opinions is painluily 

cvilknh hah the work is not reviewed at length as the 

snbjeets discussed do not appear to be of particular iiiterest to readers 
of a natural history journal. 

B.d.Pv 


7. DOWNS AISPl) DUNES, their plant life and its ermroiiiiient. 
By Sir Edwa^ Salisbury. Pp.-xiii & 328; (25 x16 cms.); illuskated 
with 74 photographs, 93 line drawings and diagrams, togethei \^ith. od- 
distribution maps London, 1952. (G. Bell & Sons, Ltd.) Price 45.s‘. 

1 have read many of the j)ublications of Sir Edward Salisbury 
with interest and pleasure; but the present volume seems to suipass 
most of his previous books. The preparation of the book has taken 
Sir Edward years of careful work in the field, and long patient hoin’s 
in the library; originally the work was presented in two courses of 
lectures by Sir Edwaixl as Eullerfon Professor of the Eoyal Institution 
of Great Britain. To say that the book Is of great interest, particularly 
for the student of plant ecology, may sound almost like a platitude; 
1 have gone through the book carefully and found it one of tbe most 
interesting and attractive books on ecology that I have read for years. 
To give the reader some idea of the book, I shall try and go throiigli 
some of the chapters in more than ordinary detail. 

The first 12 chapters deal with the downlaiid flora, the rest up to 
chapter 27 with the dune vegetation; the book is very naturally divided 
into two parts, and the treatment is more or less similar for botli psrts. 

The y e g e t a t i c o f the Downs. The author discusses 
flrst the geographical distribution of downs in Britain, the physical 
and chemical characteristics of theii’ soils and the effect of such soils 
on root development. There follows a bird’s-eye-view of the flora of 
chalky downs; it is interesting to note that about 35% of the chalk 
flora is made up of rosette plants, all rather similar in habit, but 
belonging to many different families. In the same chapter the author 
discusses with the aid of very clear maps the geographical elements 
of the chalk flora; this chapter closes with a detailed discussion on 
the root system.s of chalk plants. Naturally animals form an important 
part of the biotic element of the chalk; the notes here given are not 
intended to be accounts of animal life as such, but only to serve as an 
indication of the specialised character of this aspect of the enviromnent. 

Chapter 4 gives a pattern for the study of chalk plants ; over 60 plants 
are studied in detail; English and scientific names, family name and 
chi'omosome numbers are given for each plant; after a short descrip- 
tion of "the plant in question, the flowering times are noted, together 
with the geographical origin and distribution of the same. The latter 
data too'ether with the chromosome numbers are interesting features 
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and slioulci be iiieluded in any of our Indian floras, wiienever possible. 
The airtiior then passes to study beech woods, the characteristic wood- 
lands of chalky hills; often such woods are almost coiiipletely devoid 
of a shrub layer, and this ‘enhaiiees the eathedral-like effect produc(ul 
by the aisles of the smooth columnar trunks'. 'One of the outstanding 
features of the structure of the seminatural beechwwds is .the dis- 
continuity in the ages of the trees and saplings. It is soon realised 
that these comprise groups belonging to definite age classes, often 
separated by a period approximating to seven or fourteen years.’ 

Ill a further chapter Sir Edward studies colonisation and succession 
of scrub and cornfield on the chalk, and gives short notes on the help 
birds and other animals render in these processes; the weeds of the 
ehalk are also studied in detail. Chapter 10 is of particular interest 
to gardeners, it deals with gardening on calcareous soils; due to the 
specialised chemical and physical condition of chalky soil the number 
of garden plants that can be cultivated with success upon it is rather 
limited; the author mentions a number of trees and shrubs and garden 
herbs* that can be profitably cultivated on such soils. 

The y e g e t a t i 0 n 0 f t h e D u n e s. The second pert: 
beginning with chapter 13 studies the flora of the dunes. The soil 
consists mainly of sand grains with a limited admixture of organic 
materials; among the latter shells of various molluscs, etc. give the 
soil of the dunes its calcium carbonate, dead bodies of both marine 
and land animals yield a fair amount of nitrogenous material. One 
of the most typical characteristics of the dunes is their mobility, a. very 
significant feature that considerably affects vegetation, particularly as 
mobility is usually coupled with a very poor capacity' for retaining 
water. On account of these hard conditions 'sand dunes are to I)e 
regarded as temperate deserts the arid condition of which is conditioned 
not by climatic circumstances as obtain in true deserts but by the hick 
of capacity of the dune soil to retain water. The sand dune is therefore 
what is technically known as an edaphic desert.' (p. 165). As .a 
result of the low water content of duncis, plants growing .tliere typically 
develop long roots, by means of which they are able to reach the water 
table down below. During suinmer in sunny days, dunes can u-.ftaiii 
a temperature of 60 ‘’C. or over, and this together with tlae poor waku" 
content of the soil renders dunes very difficult for plant life. i)u 
chapter 17 and following chaptens the author studies the developviKmt, 
of the sand dune from birth .to maturity and lists the various 
that help in the process of dune building. Ghapter 24 discusses a 
number of plants that can be seen on dunes and wTdeh are nonnalix 
associated with chalky soils, and the list is, rather striking; this chapter 
explains the reason wffiy the author has united Dunes and Down'^ ifi 
his study. 

CJ,iapter 25 deals witlr tlie iiora of tlie diiues and its aeouTaiihiiaji 
relati ves, an interesting chapter illustrated with very clear ‘maps' sinwv- 
iiig tile origin and spread of the various geographical elements fd llin 
dunes. 1 ants from the MediteiTanean, , tiie ■ South Atlantic, frum. 
ujiiluieutal Europe, etc, have come together with a niimber of nathe* 
plants to ioj-m the typical fi,ora of the dunes of Biitain. 

^ J he book climes willi a select bibliography .for further reading on llii- 
liitert^siing suojeei, and will.} a eornpEte mdex. 



■ f 
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The printing is excellent, it is an honour to the printing trade of 
Britain; as for" the illustrations, photographs and 

enough to say that they are master^ and very well J*® 

the various chapters of the book. In view of the presentation t the 
-book and the many illustrations, the price of 45s. is far froin excessive. 
In spite of the specialised nature of the book, dealing a-s 
restricted aspect of the vegetation of Britain, it is a volume that 
be read with profit by Indian students and research workers espeoiall 
those engaged in the study of plant ecology; the layman, too, will 
lind tlie book iiitei'estiDg. 


■St. Xaviek’s College,; 
Bombay, 

July 1st, 1953. 


H. SANTA.PAlJ, s.J. 


8. EECOEDS OF PARROTS BRED EN OAliI\m. B> 
Arthur A. Prestwich. Pp. 376 (8rx54")- (19oO-lJ.-._) : 

■ -Arthur A. Prestwich. Price 35s. 

This is a useful compilation of records, e.vtending over 30 years, ol 
parrots and parakeets fi'oin many countries that have bred m captivity 
and should be of particular interest to aviculturists and zoologioa. 
wardens. The index covers some 200 species and subspecies, of wnicli 
16 are from the Indian Region. A great many hybrids axe recorded. 
As a work of reference, the publication is to be welcomed. 


9. SEARCH FOR THE SPINY BABBLER Bird Hunting iu 
Nepal. By Dillon Ripley. Pp. 1-301 (71".x5"). London, 1963 Oncoi’ 
Gollanoz Ltd.). Price 14s. net. 

The recent conquest of Everest through Nepal has le-arouscd 
interest in that relatively unknown land and all literature thereon is 
sought with interest. What little knowledge we possess about its birds 
-and a n imals is due largely to Brian Hodgson, who represented the 
East India Company at the court of the Maharaja about a hundrec- 
years ago. As Hodgson’s personal activities were restricted to tlie 
Kathmandu valley, the majority of his specimens were procured _y 
Nepalese collectors resulting in many of them being mditterently 
preserved and prepared and often lacking data regarding locality, 
-altitude and other particulars necessary for scientific material. 
Ornithological work in the Hunalayas to the east and west of Nepal 
focussed particular attention on this unknown area since in rriany 
cases different races of birds were found on either side. It w%as 
intriguing to guess what natural conditions prevailed in Nepal, and how 
and where the dividing line between the two races existed. 

Billon Eipley, who has done a considerable amount of work on 
■eastern birds, was fortunate in being one of the first to be permitted 
into ‘unknown' Nepal. The collection of birds and mammals niade 
by his expedition, sponsored jointly by the Yale University, the 
•Smithsonian Institution, Washington, and the National Geographic 
Society of America, is of great interest. 


'v/'" 'A A . 
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of the expedition was to look for the 
^tountain Quail which was originally discovered around Mussoorie over 
lU years ago and which has since completely vanished. The Sniiiv 

Jiabbler which torms the title of the book was reallv a consolation 

prizG. 


The book is a general account of the work and vicissitudes of the 
expedition written m narrative fonn for the non-technieal reader. It 
tiimisiies a good picture of the general routine and pattern which, ^\ith. 
Jocai variations, are common to all zoological field expeditions in 
JnGiia, witix their accompanying joys and sorrows— .the delays, frustra- 
loiis, a,nd^ disappointments and^ the sudden and often unexpected tarns 
of ^good fortune. Emphasis is laid throughout on the disquieliDu- 
problern of nature conservation and deiorestation. It seems that 
among the intensely cultivated mountains of the Eepal hinterland' the 
destructioir of forest is proceeding at an alarming tempo, the steepness 
of the hillsides contributing to the speed of the natural denudation 
caused by the heavy monsoon rains and swollen mountain torrents. 
It IS having disastrous results on the vegetation and animal life as 
well. The pmbleni of how to grow enough food for our ever-increasing 
population without seriously impairing forest grovdh or our natural 
resources is not peculiar to Nepal; and it is obviously one vriiose 
tackling deserves .the highest priority if Man is to survive. 

Dr. .Eipley writes interestingly and even amusingiv, anil oftim with 
a keen insight of men and affairs. 

Though the book contains several errors in the transcription of 
popular and scientific names, all in all it is a readable record of. a 
valuable scientific contribution in the making. 

The reviewer canno.t however help noticing the episode of the 
shooting of two chital does as also of a small stag. We should have 
thought that visitors to our country would respect .the rules and usages 
of such sport as is afforded to them. 

The expedition carried special personnel and equipment for photo- 
graphy. It is therefore all the more regrettable that no pictures are 
included in the book. Beaders wdll agree .that good photographs of 
far away places, interesting peoples and customs are important factors 
in the make-up of modern nature-cum- travel books. 



H.A. 


/Tw WILD ELEPHANT CHASE. By Heinrich Oberiohann. 
(Dobson, 15a,) ' . 

A reviewer should' have no feelings, only judgment, and his 
judgment ^ should recoguise no values other than literaiw. Until a 
iiiachiiie is invented which can shoot out a criticism of a book, he 
should try to be that machine. Sometimes, however, his feelings 
intervene, and where no literary element is present to distract him 
they may even^ boil over. 

Herr Oberjohann is, or was, since no biographical details are 
provided after^ 1938, a German explorer, intrepid, resourceful, who 
because of his ‘passion for animals b obtained emplojTOent with 
various dealers, notably Hageiibeck, and went out to stock his zoos 
and circuses. ‘Not content with capturing animals, Oberjohann. was 
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always intent on studying “‘Wild 

Standing them and narking himself und^^^^^ 

Elephant Chase cLfreg“wte%"^^^^^ ?oldt the brgest 

Sphante “Africa were to be found! tormented by insects but secure, 

Sriribulat-Bonhomet the swmr- 

kiU? in Ws home-made leather suit, ^vith his “d beateis and 

whin’ and nine the herd numbered about two hundred. ^ For the 

expeiimeiiub uu ^ fiupir mothers. We can therefore 

SiSr d„™g the y..» 

“ *.« *« »•..*„ ms h.me.™.de 

£ = eS 

ml! . Sow the somds ftom the cow grew. ’,f^SSmd 

a fellow creature of its freedom. ^ 

Tu the next chapter he has quite recovered: 

.Ifigeto^lhe eow eoUepeed. Now I turned u.y attention 

“’ MMffld d ft'nSualties ol ™ 

left .”d oSed to be a trustee lor Hre older lornrs ol Me on h» pl.neh 
males, basking-sharks, dugongs and manatees, , 

leonards and sea-elephants, walruses and polar-bears, guafEes^a,ntl 
elephants. Capable of living to a hundred, of kissing, of combining 
together, of thinking ahead, and endowed with extrasensory perception 
or telepathy, their continued existence is clearly intolerable. 

Perhaps the French authorities of the Chad region could take 
them under their control, perhaps the four Powers who control 
Africa could pool the remaining herds m a safety Jf ’“Jf-,. 
Belgian Congo. Meanwhile we can do little but hamper 
Oberjohann’s fm-ther exercises in ‘understanding by ° r 

a book in which so much fascinating elephant lore is purchased a 
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«£“■ to k- i‘ doing moug, is yet 

CYEIL eONNOTsLY 

S! wSJi “is 

ostensibly committed wHl be as nauseated bv^ ^lutalities wer© 
disclosures of bis unsneakable TnhL,f “ imashamed 


May ?953”f!’““ been added to the Society’s library since 

with'a Ikbia._A compilation 

(Bancfalore Y Lt.-Col. R. W. Burton 

V- t^aoie J-iess, 19oo). (A presentation copy). 

Bife of the Shore and Shallow Sea. ' By Doualas I> ’-YiBon 
(Ivor xYicholson & Watson. 1935). (A Eeview cLyY ' 

v,.fi IYvreots Bred in Captivity.'^ B y iitliui- 

Piestwich (Arthur A. PresW^^^ 1950-1952). (A Eeview copy). * ' 

I^I^OAVERS OF THE Geylon Hills. Tiiomn«? B. T r - mi 

(Oxtorf UmTersit, P„st, 1953). (A Ee,i™, copjT 

1951)'. “yf “OJ” (B-»a Ptost. 

Wmln ^^sseh-Known Bbitish Bieds. Bv Wilfred 

Ttutt f„ O.AAolig.v;^,*’ 


miscellaneous notes 

„ , .OCAL VARIETY OF THE H.LGIRI LAUGOOE ^ 

in June 195^, Mr. Angus 

Niigiri Langoor (Kos*^ Nilgiri-Wynaad, and drew atten 

Rousdon Mdlai. VS -rShrtL b.t.ocks and .h.g.a. 

f ’.t-ce «I ■vea.„. Wb,« ba....a. 

'"t: d’e “rip.ioa -.n .b. Fauna of BrAiah Indu.-Ma.nn^,. (.-.aook, 

"■ .be. . « 

.„d „ay be ondeteCable. 

Mr. Hutton, who appeared t ^ to an isolated valley ot 

Langoor, wrote ^^at T dl^on of t,5oo ft. He 

the south-west Wynaad plateau at 

estimated their number at three skins in the Bombay 

As it was not possible Mr. R. W. Hayman’s 

collection, they were sent to the^sh 

report on them reads, m pa^ . ^,^riety is restricted 

to o^e pHce, o^rflS^ turn up throughout a known range 

°'tr4»iaon ».h o„ 

two adol.. have .> a. in .be pbo*”' 

the majority of ours, it is T ^ unfortunately with no 

graphs- And we have ^ ^ " rump as your skin, 

locality, which is fully io one particular area this 

Although it ma} be the ^ rharacter mav well be 

extra greyness is cbarac.ns.c such ^a cliaia- 

a ‘family’ feature. Foi instai , and white Co/ob«.? monkeys 

slopes of Mt. Kenya the oca ^ Lh most of their normal black 

have a strong tendency to -pessary to 

pattern has disappeared. " think the same would 

Ltinguish -them by a scientific ^ 

applv to the skins under discussion, espec 

known locality of a B. M. skm exactly hkt routs. 


114 x^poLLO Street, 
Bombay- I, 

May iS> ^ 953 * 
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2 . THE SOUTH INDIAN FANTHEK— /MNTHE/OI 
P.UWUS FUSOA 

Ihe Indian panther found on die Ali'sore plateau is a short haired 
animal with a fulvous coat, White belly, and black ring's in the fonn 
Of rosettes all wer the body, and rings on the tail. “There is con- 
siderable variation in the colour, the animals found in the denser and 
shadier forests of the Western Ghats having a richer colour than 
those inhabiting the drier, open country. Black panthers arc not 
uncommon, but they are relatively more abundant in the evergreen 
or sub-evergreen forests of the Western Ghats than in more open, 
country. Strangely enough, the first panther I shot during mv pro- 
fessional forest career _ (Christmas, 192S) turned out to be a' black 
panther , and this was m the evergreen forests of the Western Ghats 
at a place called Agumbe in Mysore State. A black panther’s spots 
are distinguishable only in bright light. 

Ihe panther is in habit very watchful and stealthy. It has a 
great faculty for concealment, utilizes even the most meagre cover 
for this purpose and often infests villages and solitary homesteads, 
carrying oil sheep, goats, poultry and dogs, the last being its 
{avoiinte food near human habitations. In forest areas it sometimes 
leeds on monkeys, and it is this habit which makes it an ardent 
tree climber. 

.[ hough apparently similar in its ways to a tiger, the panther 
has several distinctive characteristics. It is more ubiquitous than the 
tiger and less affected by the advance of cultivation; but the most 
striking differ ence between these two felines lies in the ease with 
which the panther can climb trees. This advantage renders it far 
more cunning and careful than its striped relative. The ‘kiir of 
the panther can be distinguished from that of a tiger by the fact that 
the panther generally attacks first the shoulder muscles and the 
chest, whereas the tiger starts tearing out the more massive muscles- 
o.t the thigh in the region of the buttocks. A big panther may, 
however, start its feed at the hind quarters much like a tiger. 

The tiger likes water and spends the hot summer afternoons some- 
times wallowdng in it like a buffalo, althoug'h it always selects a 
cjear forest stream and does not take to muddy or stagnant pools, 
ihe panther avoids water and does not readily swim, though when, 
compelled it can do so as well as the tig'er. Being less fond of water 
than the tiger, the panther is frequently found in very dry zones. 
It is also more tolerant of the sun, and makes its abode on the 
parched, treeless, rocky hills of the Deccan, where there is often 
nothing better than low, thorny scrub. Here it lives amidst the 
numerous I'ocky clefts and crevices. 

T.he panther is also infinitely more audacious* than a tiger and. 
regularly haunts the vicinity of villages where it sometimes becomes 
a scourge to human life and property. Such panthers have been 
called ‘Village Panthers’ (J i933, P* ^05), to distinguish 
them from those which live in forests known as ‘Forest Panthers h 
Domesticated animals can be more easily taken by the panther than 
wild ones, but in doing* so it comes into conflict with man and. 
thus develops greater cunning, boldness and resource than the tiger.. 
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Like the tiger, the panther sometimes takes to iTian-eating , and a 
man-eating panther is even more to be dreaded than a tiger with 
siiiiiiar tastes, on account of its greater agility, and also its greater 
stealthiness and silence. It can stalk and jump, and, as already 
stated, can climb better than a tiger, and it can also conceal itself 
in astonishingly meagre cover, often displaying uncanny intelligence 
in this act. <A man-eating panther frequently breaks through the 
frail walls of village huts and carries away children and even adults 
as they lie asleep. The writer has come upon forest labour camps in 
which young children sleeping between their parents, or babies 
coddling in the arms of their mothers, have been seized at dead of 
night, the brutes concerned having forced their entry into the human 
tenements by breaking through their improvised doors. So stealthy 
and cunning is a man-eater, and Often so accomplished in its tree 
climbing habit, that shikaris perched on machans on trees have been 
carried off by the very animals for which they lay in wait (Lydekker 
1924). ' _ 

On one occasion, in May 1936, I nearly lost my life while waiting 
on a mackan over a panther kill in Kukwada — Unbrani state forest 
(Bhadravati division). A live bait had been tied up for a tiger which 
was taken during the night, the hind-quarters having been attacked 
■by the feline. Assuming the killer to be a tiger, I sat up on a 
machan in a large spreading banyan tree {Ficus hengalensis) about 
120 yards from the kill. The animal did not come to the kill on 
the first night. Between 12 midnight and 3 a.m. a long string of 
bullock carts carrying timber passed that way and, as usual in tiger- 
infested areas, the cartmen made a lot of noise, which appears to 
have scared the animal away. This was ascertained next morning 
by examining the pug marks of the animal which were visible up to 
within a hundred yards of the kill, but had then gone back along 
the same path. At the point from which the animal had retraced its 
steps, it seems to have sat and watched for. some time, and, also, it 
had rolled about in the dry loose and cool dust, just as a tired horse 
does, a habit which seems to be somewhat strange and uncommon 
in the case of a feline. Why the animal did not come to the kill, 
whether it suspected something wrong or whether it had been scared 
away by the noise of the timber cartmen one cannot say. The next 
evening I again got on the machan with gathering dusk— --about 7 p.m., 
prepared, as previously, to sit out the whole night. The animal came 
to the kill within half an hour and started its meal in right earnest. 
The torch was flashed in its direction, but the brute was not visible 
because it was crouching low on the off-side of the kill where the 
cast a long shadow. Unmoved by the flood of light, however, 
it continued its meal. So, raising my voice I repeated three times 
Ma-la’ upon which the animal quickly withdrew into the bushes, but 
if. returned to the kill in a few minutes and resumed crunching the 
bones. The torch was flashed on a second time, but only the hind 
portion of the animal was visible the rest being effectively screened 
by the kill; it was a panther. A carefuly placed 12-bore bullet in 
the region of the lungs and with a terrific roar the brute disappeared, 
but its panting growl continued to be audible from the bushes about 
yards away on the right hand side of the kill. Obviously its 
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lungs had been punctured and it was havingv dM^ in breathing. 
There was no time for a second shot, nor was it adVi sable to dash, 
.the, torclw .again : at the 'wounded -■animal. An, ■hour.: and a half , later, 
at about ii pan. all noise from the animai ha ceased. Dead silence 
.prevailed till about 2 a.m., , when, , sudden.}y...-;r-:heard s'ome scratching ' 
noise on the bark, of, my tree. It was now pitch dark, the little 
moonlight which had existed having g’one. At first the noise was 
mistaken for that of a field mouse scrambling up the bark but a 
moment later, the branches of the tree shook as if rocked bv a heavy 
object. The torch was flashed in that direction and, to my surprise 
-and horror, I found the panther, ej^eing* me dangerously from a neigh- 
bouring branch, hardly 14 ft. away. Fortunateiv the 12-bore, loaded 
with buck shot and bullet in its two barrels, lay ready to fire, and 
.both the barrels ^ were emptied one after another into the animal. 
The brute lell off the branch— dead*— -but it. was not before daybreak 
that I could leave the maclian. Neither the animal’s approach to 
the tree, nor its scrambling up could be heard beyond what has been 
described .above, and had I been dozing on the mac/ian, as sometimes 
happens during the early morning hours, this tale would perhaps 
have remained untold. 

Its almost absolutely noiseless approach, astounding capacity for 
concealment and its lightning agility in attack make the panther one 
of the most formidable animals to' encoimter. Gn another occasion 
I lost one of my favourite dogs (Pfuffy) from underneath my writing 
table even as I sat working on the verandah of the P.W.D. resthouse 
;at Kadur (Mysore State), a dry area in that part of the country. It 
happened at the end of a hot afternoon in April when the first pre- 
monsoon showers had cooled the evening air. The dog* was sitting 
at my feet in the darkness of the shadow cast bf the kerosene lamp 
•on the table. The panther was first noticed by me, as I sat absorbed 
in my office files, only when it was in the act of leaping off the raised 
verandah pavement with the dog in its mouth, and that too because 
the dog sounded its first and last note of agony, before its voice was 
finally stilled in death. There was no bush close-by in which the 
brute could have been taking; cover. An examination of its pug 
marks left on the w^et mud, showed that it had approached the edge 
‘Of the verandah under cover of darkness right across the open space 
which separated the masonry pavement from the green beyond. 
There it lay watching, flat on the earth, just beyond the edge of the 
pavement, may be for the space of a few minutes. Then, perhaps 
tired of the waiting', it grew bolder and making use of the long* 
shadow, cast by the kerosene lamp on the table, to cover its uncannily 
silent approach, it rushed at the dog which lay dozing* at my feet 
oblivious of the lurking danger, seized it by the "throat and made off, 
all in an instant, towards the low scrubby forest growth at the edge 
of the compound and disappeared for ever. A beat organised in the 
nearby patch of scrub forest next morning* proved unsuccessful. 

^ Like the tiger, the ‘forest panther’ follows the beaten tracks of 
animals or lies in hiding for its prey. It attacks its prey from the 
ground, either seizing its neck from below and biting through the 
trachea and the main arteries after wringing the neck, or springs 
■down upon it from an overhanging tree. A well growm panther may 
13 
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also," sprifig' .. upon; the' ; shoulders : of:, tlie ,,C|iiarry ■■ from. , ti .■ side and , :|,>ear, 
ii: down' by,' 'its.' own. -weight j .. hreakiiigv tlie neck of ' its .victim. , during 
this onslaught. Though .preying , practically on , the same , kind ' o.{;, 

. animals as the tiger — the ^ deer tribe ' and . pig in forests, . .and cattle, 
sheep and goats near human habitations— the panther, in keeping with 
its smaller size, attacks animals of the smaller variety leaving the 
full sized ones generally to- the tiger. The panther also takes to 
eating small animals like the porcupine, hares and even the smaller 
rodents, and village panthers often lift poultry. A panther returning 
to its kill is often extremely cautious, but in this respect the animal 
which inhabits forest regions is different from the village pantheia 
which has come in contact with human beings. The former 
approaches the kill boldly, and does so even after being once shot at, 
provided, of course, that it is unhurt. So, too, does a forest tiger 
inexperienced in the ways of man. A panther w-hich dwells in the 
vicinity of human habitations, on the other hand, is the ‘personifica- 
tion of cautiousness’. He approaches the kill slowly and deliberately, 
watching the surroundings of the kill every instant and frequently 
surveying carefully the trees around it. .Anything* causing the least 
suspicion will make it give off a ‘whoof’ of surprise and abandon 
its meal rather than take the smallest risk. 

A pack of wild dogs is more than a match for a solitary panther, 
however powerful and experienced the animal may be, and I have 
witnessed three or four instances in which a panther has been de- 
prived of its legitimate prey and routed from its hard-earned kill or 
even massacred by the combined onslaught of wild dogs. 

Though not exhibiting the magnificent lines of a full grown tiger 
a panther has perfected its symmetry of form, grace and agility, and 
it has been considered the ‘embodiment of the ideal of a beast of prey’. 

The average size of a full growTi male panther, in Mysore State, 
is between and 7 ft., a forest panther being generally better built 
and larger in size than its village counterpart. Dunbar Brander 
gives the average size of a forest panther as 7 ft. 5 in. Burke has 
recorded a panther 8 ft. 5-|- in. in length stated to have been shot at 
Bandipur in Mysore district by A. G. Arbuthnot, one of 7 ft. to in. 
shot by R. R. Lewis at Bellary, and another of 7 ft. 3 in. shot by 
H. Norman in the Nilgiris. But, to-day, a panther of about 61 ft. 
length may be considered a good average for Mysore State. 


Dehra Dun, U.P. 
November y 1952. 


.K.,..KADAMBI, d.sc. 
Mysore Forest Service 


3. A CROSS BETWEEN THE DOMESTIC DOG (CANIS 
FAMIUARIS) AND THE FOX {VULPES BENGALENSIS) 

[Wiili a photo) 

Crosses between domestic or wild dogs and wolf or jackal, or fox, 
are commonly reported, more frequently between jackals and dogs. 
Hybrids between jackals and wild or domestic dogs are reported earlier 
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in this Jounu,l by Mr. C. H. Donald and Lt.-Col. Burton etc 
Spoi lsmen have otten noticed dog-like jackals, later identified ’to be 
kybnd dog-, .deals, Blanford once expressed .he opinion .J .te 


5-week-old dog-fox hybrids 


iackal'-Iike appearance of inanv 'nT^' journal added that the 

cros^ breeding takes place be.v’;rdog^a;dTSls" 

t nif 

ones were brouo-ht forth on successfully mated and three' young 

the nmth1r^TxerL^3'''n dogs, but they resemble 

and avoiding brio-ht licrht ariff^'*^^^b ’ preferring darkness 

during the day aL t ’ .fm “■ at night, rather than 

ri »^=f ■ 

like their nSher Pl^yful with their master just 

jackal to members of Canidae, especially dogs and 

siSt week UTe^^r'^'T "’1 

were not p;opSy socklel ” 

hieSSErf - F" “ - seers 

eec inj, between jackals and dogs is probably of natural occur- 
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rciicj in the outskirts of jung'le villag'es, but fertile crosses, between 
foxes and dogs are comparatively rare. 

Department OF Zoology, 

Madras Christian College, P- J. SANJEEVA RAJ 

;TaMBARAM,;' ' ; 

May 20, 1953. 


4. ■■ WILD BUFFALOES AND TAME 

I refer to your quotation from Captain Baldwin’s 'The Large and 
Small Game of BengaF, given in the Miscellaneous Notes of Volume 
51 (i) at the conclusion of Mr. R. P. Noronha’s aecoLint on the 
above subject . 

I have had occasion during* the last three years to make fairly 
extensive enquiries in this connection in and around the sanctuaries' 
and forest areas of Assam, and in certain respects my findings dis- 
agree with those of Captain Baldwin. I found, for instance, that 
the Assamese and the Nepalese herdsmen of Assam have a very 
marked dislike for wild bulls associating with domestic herds 
for the following reasons: — 

(a) As soon as a wild bull starts associating with a domestic 
' herd he immediately kills the domestic bulls, which prevents the 
herd being kept up as explained in (h) below. 

(h) As a result of wild bulls mating with domestic cows, approxi- 
mately 90% of the calves are still'-born. Why this is so I have 
been unable to ascertain and you may be in a position to throw 
more light on the subject, but I should like to quote J. W. Best 
who says in his ‘Shikar Notes’: ‘Wild bulls frequently take over 
the mastery of a domestic herd, and although they mate with 
them, the calves are said to be still-born and the cows die aj: their 
birth’. Best was talking about wild buffalo in Madhya Pradesh 
and 1 found his remark equally true about Assam, although my 
enquiries did fail to corroborate that the cows also usually die. 

(c) As stated by Captain Baldwin, such wild bulls often lose 
their fear of man and sometimes even become killers, not hesitating 
to attack on sight any human being who tries to approach the 
herd they have taken possession of. This feature, besides being 
fraught with grave danger for the herdsmen, makes it almost impossi- 
ble for the domestic cows to be milked and picketed. A noteworthy 
point in this connection is that it is usually a young bull, driven 
out of a wild herd by a stronger bull, who begins to take an 
active interest in domestic cows, but occasionally one also comes 
across an old animal taking a similar but more casual interest 
after having been ousted from a wild herd by a strong* ‘up-and- 
coming’ young bull. 

In conclusion I should also like to state that I had opportunities 
to see a few mature cows who were the product of wild bulls mating 
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domestic cows. Tliese animals were 't* . 

n their herds by virtue of their sii; SvrS" ' - Wi^^^ 
horns and, on closer observation, very much higgler wls ' ^ 

Post, Box ; 139, 

Bombay- I, 

March 25, 1953- 


SURENDR LALL 


5- WILD BUFFALOES AND TAME 
(IF ith a photo) 

_ - With reference to the note on the above subject bv R P Nm-nnh-i 

bull 'hnffflin ^ do not think it right to presume that the solitarv wild 
bull buffalo which joins up with a herd of domestic ones has in a 
cases been driven out from the wild herd bv a stronger bull Vs hi 

left thrwHd S'aur, the solitary bull buffalo ma\- have 

left the wild herd of its own free will : the advantages to it of such 


Wild bull bufita!o_with dcmestic cow near Kaziranga Wild Life Sanctuary, Assam 


with sf ""a harem with little or no rivalrv ! I ' agree 

domesSTetd bull buffalo mixing with 

tiestic heids may be either an old or a middle-aged animal 
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Capiain Baldwin seems to have contradicted himself by saying 
nrsn that ‘The Assamese keep no tame bull buffaloes so they are 
dependent on the wild bulls for keeping up the breed’, and later that 
'Wc have frequent!}’ shot these bulls at the request of the villagers’. 
Sureiidr Lall is correct in stating that the owners and herdsmen of 
domestic buffaloes in Assam strongly dislike the wild bulls coming 
into their herds. But they have no option in the matter. They 
■cannot keep a domestic bull in such circumstances, for if they do it 
instantly gets killed or driven away by the incoming wild one. The 
wild bull also usually chases away herdsmen, and often follows the 
domestic herd up to the picketing lines and thereby prevents milking. 

With regard to Surendr Lall’s belief that approximate^ 90% of 
the calves of wild bulls and domestic cows are stillborn, and his 
reference to J. W. Best’s statement that the cows die at the time 
of calving (in Madhya Pradesh), these statements need qualifying, 
J think. Enquiries made by me have shown that about 75% of such 
calves die between birth and eight days after birth, because the 
domestic cows have not sufficient milk to feed the half wild calf, 
‘Owing to the poorer grazing than that enjoyed by the wild ones. Of 
the cows themselves details are iiot available, but I have been told 
that the smaller sized domestic cows often fail to conceive, or else 
if they conceive they die at the time of calving. The bigger and 
;stronger domestic cows conceive more easily, and usually survive the 
ordeal of producing a calf larger than normal. 

As the wild buffaloes are larger and stronger animals, so the 
-calves of wild bulls and domestic cows are larger, sturdier and hand- 
.somer than those which are domestic on both sides. Also, as Surendr 
Lall points out, their horns are larger and more circular, and their 
hooves bigger, 

A point which seems to have been missed is the marked decrease 
if! the milk supply of cow buffaloes which have been bred from a 
wild bull. The owners and herdsmen on the north and south boun- 
daries of Kaziranga Wild Life Sanctuary in Assam recently informed 
me that the milk supply of cross-bred cow^s drops by a half, from 
i-i-J- seers to l-f seers per day per cow. These cows of mixed 
descent are also reported to give trouble to the herdsmen at time of 
calving. 

On the other hand A. J. W. Milroy, a former Conservator of 
Forests of Assam and an ardent wild life conservationist, believed 
that the milking capacity of cross-bi'ed cows was actually greater. In 
a report on the year 1935-1936 he wrote L . greater encouragement 
given to the breeding of the half-wild stock (i.e. the domestic herds 
which are loosely grazed near the haunts of wild ones) for which 
Assam has always been famous, and which needs crossing with the 
wild bulls from time to time to preserve its size and milking qualities’. 
More investigation is needed on this point. 

Previous articles and notes in the journal of this Society have 
usually dealt with the shikar aspect of buffalo. In these more 
enlightened times, when the camera and the note-book have largely 
replaced the rifle, a complete ecological study of the wild buffalo 
«eems called for. 
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A g-reat deal of obser¥ation in the different parts of the country 
■where the wild biiiTalo is still found needs to be done, in order to 
produce a complete assessment of the advantages and disadvantages 
of wild blood in herds of domestic buffalo. The opinions of slock- 
breeders, agriculturists and veterinary surgeons should also be sought. 

In order to make the task easier for the staff of the Forest 
Department, buffalo owners, herdsmen and other persons interested 
in this subject, I have compiled the following questionnaire which 
may be , of some use. . 

i. T h e w i 1 d b u 1 1 buffalo. 

(n) Is the solitary wild bull which leaves the wild herd usuallv' a 
young bull? or a middle-aged one? or an old one?” 

(b) Is it usually ousted .from the wild herd by a stronger bull? 

or does it leave the wild het'd of its own accord? 

(c) Are there occasions when more than one wild bull joins a 

domestic herd? If so, with what result? 

.2. Behaviour of the wild bull. 

(a) Does it always kill or chase away the domestic bulls? 

(h) Does it always chase and give trouble to the herdsmen and 

milkers? 

(c) Does it always return to the jungle at the end of the day? 

or does it wait outside the picketing lines till morning? 

3. Seasons. 

(a) Do the wild bulls join the domestic herds at all times of the 

year? or during special seasons ? 

(b) Do domestic buffalo come into ‘season’ more in certain months 

than in others? 

(c) What is the period of gestation, and when are calves usuallv 

born? 

4. D o m e s t i c c o w s served b y a w i 1 d b u I L 

(a) Do ail cows conceive? or only some? If so, which ones? 

(b) Do any cows get injured or die at time of service? If so, 

what proportion, and why? 

(c) Do any cows die at time of calving? If so, what proportion, 

and why ? 

.5 • The offspring of wild bull and domestic cow. 
(,a) Do all calves survive? If not, what proportion die? 

(h) Are the calves always larger and stronger? 

(c) What other differences are apparent in these calves? 

(d) If the calf is a female, when grown up is the milk supply 

greater or less than that of a purely domestic cow? By 
what amount? 

(e) Does such a cross-bred cow give trouble at time of calving ? 

or at time of milking? 

if) If the calf is a male, when grown up does it fetch an equally 
good price as a purely domestic animal when sold? 
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fj) Are there .any,.- other .advantag'e.s, or,, ,: 4 isadvant^^^ ..of; wiki 
blood coming into a domestic herd? If so, what are they ? 
And do the advantages . outweigh the disadvantages, or 
vice versa? 

It is suggested that, with the approval of the Conservators of 
Forests, all reports collected through personnel of the Forest Depart- 
ment should be sent to the respective Divisional Forest Officers, copy 
to Mr. E. P. Gee of Doyang T.E., Gating P.O., Assam, who will 
be only too pleased to compile all information thus received. 

Do VANG Tea Estate, 

Gating P.G., E. P. GEE 

Assam, , 

April 25, 1953. 

6. CANNIBALISM IN HEDGEHOGS 

The hedgehogs, Hemiecliiniis auritMS coZIum Gray and Hardwicke, 
and Par aechinus micropus Blyth are found in abundance in this semi-^ 
arid region of Rajasthan. During my studies on their embryology I 
have collected a large number of them. In the laboratory I keep them in 
wooden cages of large size, in which a trial has been made to provide 
them with more or less natural conditions. The cages are kept in. 
well ventilated rooms where plenty of air and light can be had. 

In August-September 1952, when their breeding season yras over 
the females were caught from their respective burrows along with 
their young ones. Many of the latter were in the ‘closed eye’ and 
suckling stage. But they possessed a remarkable power of rolling 
up; they used to lie during the day as a ball of spines, the young being- 
born with spines. 

Once our servant totally forgot to feed them for about a week, 
so the hedgehogs were very hungry and famishing. One evening 
two of them were noticed attacking a young one which was on the 
move. The points of attack were the posterior limbs, which were 
later chewed. The young* made a pathetic noise which was not very 
easy to hear. After a short while the attackers succeeded in getting* 
the young unrolled and started eating the abdomen. Three others 
joined them, I cannot, however, ascertain whether the mother of 
the young was also among these, since the body of a hedgehog* is so 
covered with spines that it is very difficult to tell the sex just by 
looking at one. 

The other night a hedgehog, Hcmiechimis a. coUaris, died a 
natural death. Next morning I observed that both the species, H. 
a. collaris B.nd P. micropuSj were busy breakfasting on the carcase. 
In January 1953 I fed. them on a dead specimen with its abdomen cut 
open. Most of the hedgehogs present in the cage relished the viscera. 

Thus both types of cannibalism are present among hedgehogs:- 
feeding on a dead companion, and killing it and then feeding on it. 
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However, when properly fed the animals do not, usually, molest one 

another. 


Birla College, Pilani, 

April 24, igS3- 


ISHWAR PRAKASH, m.sc. 

Ee search Scholar 


7. A COLOUR VARIATION, AND ALBINISM IN THE GI \NT 
SQUIRREL^RATUFA INDICA 


Subsequeat to the pubiication of ^ Races of the Indian Giant 
Squirrel! (/.B.iV.iT.S., Vol. 50, pp. 467-474), we have had the oppor- 
tunity of examining' 89 additional specimens collected by the Mammal 
Survey and recently returned to Bombay by the British Museum. 

While they fully confirm our conclusions, a specimen (male) 
collected by J. Riley O’Brien at 3,000 ft. elevation, 5 miles north of 
Gungavadori in the Paini Hills (whence no others were collected) 
represents either an individual or a local colour variation. 

It differs from which occurs in the neighbouring' areas, 

in having the sides of the body more reddish brown, and which colour 
in varying shades is prominent on the face, between and behind the 
eais and also on the fore and hind feet. The tail is not completely 
black as in fuaxifna^ but has a larg'e amount of dark reddish-brown 
patchily distributed between the base and the tip, which are both 
black. The forehead patch and the ear-tips are also darker than in 
maxima. The label reads ‘occurs in evergreen jungles on the slopes 
and not at Gungavadori itself’. 

It may also be of interest to record an albino obtained by Jamshed 
Panday at Maha.bleshwar (Western Ghats) 4,000 ft., Satara District, 
Bombay, on 29th December 1952. The specimen had pink eyes and 
IS pure white as compared to the normal coloured eyes and dirty- 
creamy white of dealhatus. Other normal coloured squirrels were 
noted in the same locality. 

114, Apollo Street, Fort, 

Bombay, HUMAYUN ABDULALI 

A-prA 27, 1953. J7 C. DANIEL 


8, JUNGLE NOTES FROM SOUTFI INDIA 

While out on shikar a few days ago my daughter and I . observed 
an interesting incident. 

A cow elephant, with a very young calf, was browsing in a grass 
patch just below us late in the afternoon. Suddenly it swung round 
and made repeated short rushes at an animal in the grass, trumpeting 
and keeping its calf behind it. Then we heard a roar and realised 
the intruder was a tigfer, which, we thought at the time, appeared 
to be attacking ..the elephant and its calf. The whole proceeding- 
only lasted a few minutes and the elephant and tiger, then departed in 
opposite direction.s. We later found the tiger, or rather tigress, had 
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ioar cubs with it; and both mothers had obviously been keeping 

each Other away from their young - 1 

The tigress and her 4 cubs made a pretty picture a day 01 
later, basking in the sun in short grass on a hill-top (Sooo it.). 
cubs climbed all over their mother and played while she lay on her 
side or licked them and herself alternately. 

2. On our way back through a shola, along an elephant path, we 
found ourselves being sedately followed by a tusker— which was quite 
miaware of our presence on the same path! 

We saw 5 vultures in the morning poised motionless in the 
air just above our heads in the teeth of a heavy east wind— just as 
one sees kestrels do. They remained so for about an hour or more. 
I have not seen this happen before; there was no kill in the vicinity. 


10. THE AHMEDABAD TENT CLUB IN EARLIER DAYS 


The records of this Tent Club, in four bound and padlocked 
volumes covering the years June 1858 to June 1931, (with a gap of 
T years previous to this) have been deposited in the library of the 


Honnametti Estate, 
Attikan P.G., 

VIA Mysore, 

(South India) 

March 6, 1953- 


R. C. MORRIS 


9. MYSTERY PREDATOR 


Some friends of mine on a tea estate nearby (in the central Assam 
plains, not far from the Naga Hills) had the misfortune to lose their 
goose the other night. The circumstances were rather peculiar. 

The following morning the door of the out-house, in which the 
goose had been sitting on her seven eggs for about two weeks, was 
found open, and a trail of feathers showed the direction in which 
some wild predator had carried off the goose into some jungle close 
at hand. The actual goose was never found. No tracks of any wild 
creature were found, but the ground was very hard at the time. 

This in itself is an ordinary occurrence. But six of the eggs 
also disappeared, one being left in the nest. Of these six eggs, 
one was found next day buried in the vicinity, but uncovered by earth. 
The other five eggs were found during the next few days^ all in 
different places about 50 yds. to 100 yds. from the out-house, 
cunningly buried in the ground. 

I have never heard of such burying of eggs by any wild predator. 
Perhaps some other member of the Society may be able to throw some 
light on this mystery? 


Doyang Tea Estate, 
Gating P.O., 

Assam, 

April 26, 1953- 


E. P. GEE 
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lk")mbay Natural History Society since 1928/ llie occaskm is stated 
in the Society’s journal Vol. 29, p. 1040. 

In the first volume we read that on the loth January, 1859, 

Hunt met at Dohnao and killed two boars; Eleven spears were 
present, among” them General Roberts and Lieutenant Roberts. \’ery 
seldom were initials entered in the records so we can only surmise 
that the General Roberts and Lieutenant Roberts out that day were 
ill all probability the famous Field Marshal Lord Roberts and his 
father. Lieutenant Roberts was out on other days for several years, 
but the General only on that one day. 

The Honorary Secretary from June 1858 to March 1859 was 
Lieutenant P. H. LeGeyt who was an outstanding” pigsticker, as he 
took 'first spear’ during” all the Meets of that period. Hadow was 
the runner-up on several occasions, and other prominent names were 
Coiilson, Bulkley, Propert, Percival, Pottinger, Fasken and others. 
On the 15th January 1859 Hadow ’s hunter ‘Diamond^ fell down dead 
at the death of the first of the two boars killed that day. Both first 
spears to LeGeyt. The Hunt shikari, Buka, was avardcd sixteen 
rupees from the funds for those two pig. 

For some years the boars killed were entered in the records 
according to estimated ages, and it was not until 1868 that heights 
in inches were adopted. Of the six fighting boars killed in the 
season 1872-73 one was 37 J in. and another 36 in., and all the first 
spears in that year were taken by Surgeon R. Bustead. On 3rd May 
1872 Boustead’s horse was so badly ripped by a wounded boar which 
got beneath his body that he had to remain in the jungle for 17 days. 
During the Season 1874-75 seventeen pig were killed and D. G. 
Mackenzie secured nine first spears. A number of the boars killed 
by the Hunt at that time measured 33 in. 

On 6th May 1874 Lieutenant Auchinleck, r.a., was out with two 
others, Major Oldershaw and Lieutenant Stacey. Perhaps that 
Auchinleck was the father of the distinguished soldier who became 
Commander-in-Chief of the Army in India. 

The volumes contain spirited ”v^^ater-colour paintings and pen and 
ink sketches of various Hunt incidents. One of these is of a horse- 
man taking a purler over his horse’s head to perhaps land on the 
back of the fleeing boar, for it looks like that; while another depicts 
the rider being swept from his saddle by the branch of a tree, to the 
evident astonishment of his mount ! During a run on 31st March 
1871 the galloping horsemen had to drop S|- ft. into a sunken road. 

1 he scene is well depicted in a spirited water colour showing the 
horses dropping into the road and the hunted boar fleeing* in the 
near distance. On a day in March 1871 is recorded the unusual 
occurrence of a 30 in. boar of estimated age 4I years having died 
‘squeaking’. Perhaps his near ancestry had some village porker 
blood ! ■ * 

Some of the records are couched in amusing terms^ ‘The pig 
rolled over and appeared to be a “gone coon”, when by a great effort 
he got on his legs, considered a moment, and found his 'way through 
an adjoining hedge. His subsequent fate is buried in mystery, and 
may well act as a “caution” in the way in which a pig will often, at 
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the last moment, evade the most vigilant enquiries of his anxious 

friends !’ ' ■ 

There were plenty of accidents and injuries. ^-\s Mr. Biilkley 
approached on a shy young* horse the boar charged, and evading the 
spear planted his tushes deep and wide in the calf of the rider s leg, 
fortunately without unseating him.’ The narrative of .the 1859 
Ghristmas Meet occupies twelve pages of the journal. At the close 
is entered by W. H. P. (Propert) ‘(N.B. The above talented journalist 
has this moment left for Kurrachee.)’ The gallant fight put up by 
one of the boars is well told. After describing the finding of the 
boar and the damages he inflicted on several of the horses, ‘It would 
be tedious to relate the many charges that were made and received, 
and the spears that were broken by this gallant boar before he 
received his quietus. Bleeding from a dozen wounds and bristling 
with broken spears he still shewed an undaunted front ; and when he 
died at last it was in sullen silence and not a squeak betrayed that 
his last moment was come.’ 

The sport related by G. E. Flancock in a letter (28-2-67) to the 
Honorary Secretary deserves further record. After describing some 
blank days and the losing of several boars he wrote, ‘At last l Avas 
closing on him in a thick cotton field when the horse’s legs caught 
in the cotton and castor-oil stalks and down he came. I flew over 
his head taking the saddle with me, for the girths broke. I was up 
again in time to see the boar turn down a lane to the left, jumped 
on my bewildered horse and rode him bare-backed down the lane 
as hard as he could pelt. The lane luckily led into the open where I 
saw the old boar making the most of his time for the next cover. 
Settling* myself well down to my horse^s hack-hone I urged him across 
the open, and just as the boar plunged into another thick cotton field, 
I collared him. He turned on me so sharp and unexpectedly that, 
as you, reader, would have done nine times out of ten in such 
circumstances — I missed him ! and, Oh Misery ! driving my spear into 
the ground, split the shaff half way up. Grasping it together, as a 
drowning man may grasp a straw, I rushed at him again— -and this 
time, prepared for anything. As I came up, he, as I expected, 
charged desperately — down went , my spear between his shoulder 
blades where neck and body join — First Spear and Last Spear for it 
rolled him over dead — and thus I broke my luck.’ 

In the Tabular Statement of the Hunt for the year 1864 it is 
seen that five ‘first spears’ were taken by Auchinleck. At the foot 
»» Summary is recorded, 

'The Hunt met. 20 times, and killed 27 Boar. Vivat Regiiia^ 

Bangalore, * R. W. BURTON 

April 1953. ■ Z.T-C0L i.A. (Retd.). 


II. ERADICATING BATS FROM BUNGALOWS 

I was interested to read. Mr. R. M. Aldworth’s note in Vol. 51 (2) 
under the caption , ‘A Novel Method of eradicating* Hornets’. By 
strange coincidence, the same method is adopted in Mandla (Madhya 
Bradesh), but for a different house pest. In. this case the pests were 
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not hornets or bees but they were the small insect-eating bats. In 
1924, the D.F.O. North Mandla’s bimg*aiow was infested with a large 
number of these bats. Apart from disturbed nights, the musty smell 
was over-powering, and in the morning the building floor was littered 
with their droppings. Realizing my trouble, a Gond orderly cut and 
collected the thorny branches of wild " Ber' (Zisyphus) bushes. This 
plant has recurved spines, closely grown all over the branches, and 
the orderly fixed them up withoLit using any twine or ropes under 
the roof, at all likely entrances or exits. After sunset these bats 
tried to get out of their roosting* places and there was regular 
screeching for a long time from each and every bat. As we know, 
bats’ wings are made of membranous skin with a network of nerves, 
and the reciu'ved spines inflicted very painful wounds. Bats left the 
bungalow completely from that day. ^ 

I think,: this experiment is w’^orth trying on fruit bats (flying 
foxes). Messrs. I.C. I. (India) Ltd., have advised Mr. E. P. Gee to 
use 10 lbs. of Opencast Gelignite with a No. 6 Detonator. No cost 
is given for one charge of this explosive. On the other hand, one 
man can collect enough thorny branches to cover the crown of a 
fruit-bearing tree. Owing to the recurved nature of ‘Ber’ thorns 
one has only to hurl these branches at random on to the crown 
of the tree without tying them up. In South American orchards 
they cover each tree with a net during fruiting season. In this 
method of protecting fruits, they found that the bats learned to creep 
up the tree over the stem bypassing* the net. 

But in my opinion if thorns are used instead of expensive nets 
or dangerous explosives, the problem of getting rid of flying foxes 
can be effectively solved. 

Secunderabad, 

June 14, 1953. S. R. DAVER 


12. WHY DO DEER AND OTHER MAMMALS LIGK EARTH 

R. A. McCullough, Research Associate in the University of New 
Hampshire writes — 

‘We are trying to ascertain why deer frequent non-saline brackish 
licks in New Hampshire. We have arrived at the conclusion that it 
is not due to inorganic matter through the use of the spectograph. 
We are now doing organic analysis. 

There is some evidence accumulating here that there is a sex 
selective factor in the use of these licks — -namely, that the females 
make much heavier use of them than do males. Have you observed 
this in India? 

I have only been able to find two references to the effect that non- 
runiinaht animals have been observed at these licks— one observation 
each of a bear and a porcupine. Do non-ruminant mammals or birds 
frequent your licks?’ : • , 

Elephants and tiger are recorded in previous journals eating the 
earth of ‘salt’ licks as an aperient. (R. C. Morris, xxxviii : 385 ; 
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T. Kiibback, xl.: 730.) Members' are J:iwited .to; send, in such ftirther., 
inl-ormation ■ as- may -be available. 


114, Apollo Street, 
„ Bombay, . 

April 2, 1953. 


EDITORS 


- 13. THE PIED MYNA AND BANK MYNA AS BIRDS OF 
.. BOMBAY AND SALSETTE' 

When writing on the birds of the Bombay Island and Salsette 
(1936), we did not refer to the Pied Myna {SUrmopastor conim). It 
is a bird of northern and eastern India, not ordinarily found west 
of Hyderabad in the Deccan or south of Masulipatam in the Kistna 
District., 

In 1940, however, we recorded a pair of Pied Mynas frequenting 
a part of Dharavi near Sion Station, Bombay. (/.B.A .H.S., Voi. 42, 
p, 191.) Subsequent to this another pair was noted on the Dharavi- 
Kurla road on 6th November 1942, followed by pairs or parties in 
December 1943, September 1949 and February 1951. 

On 1 2th May, 1951, a pair started making a nest in a peepal tree 
adjoining a godown at Dharavi. The nest was of the usual globular 
type, about 10 ft. from a house crow which was sitting on eggs. 
Heavy rains, however, washed out the nest and the birds disappeared. 
On 16th August 1951 a pair with fully-fledged young was noted at 
Kurla, and this year (1953) a pair again nested in the same peepal 
and hatched three young. 

The furthermost record from this centre so far is of a solitary 
specimen seen among a flock of Jungle Mynas {Aefliwpsar fuscus) at 
Powai Lake (about 5 miles north of Dharavi) on 21st June 1941. 

It therefore appears that a few birds, doubtless originating irom 
escaped cage birds, have definitely established themselves around Sion 
and Kurla, and it would be interesting to see how far they extend them- 
selves and in what time. Several species of mynas have become 
established in different parts of the world, having been originally 
taken there as pets. 

The status of the Bank Myna {Acridotheres gingiiuauiis) around 
Bombay is also curious. In 1890 Barnes recorded that he saw them 
hn the city of Bombay busily employed in excavating holes in the 
embankment of the Wodehouse Bridge near the Railway Station at 
Colaba they did not, however, breed there as the boys persecuted 
them too much’. In iqoo there was a severe drought in Gujarat 
where the Bank Myna is common. A few were then noted around 
Bombay together with a number of other unusual birds which were 
driven far south of their accustomed haunts in search of a livelihood. 
During the last 50 years there has been no other record of this species, 
but in June 1953, V. C. Ambedkar, a young ornithological enthusiast 
from Poona who was visiting Bombay during his vacations, reported 
a nesting colony from Bandra. According to him a small number 
have nested in the same place for the past two or three seasons. 
Upon investigation we discovered about six pairs nesting in holes in 
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a well in his compound near the Fisheries Department’s tank along- 
side of the main Godhbunder road. The nests contained hedglings 
and full-fledged young. . ; : ; 


HUMATUN ABDULA LI 
SALIM ALI 


14. the TIBETAN SISKIN [SPIAT/S THIBETANCS 
(HUME)] IN NEPAL 

On January 28th last year while picnicing at Godarvari, 5,000 ft. at 
the foot of the jungle-covered hills in the south of the Nepal Vhilley I 
saw a large flock of small finches in the alder trees (i. uepalensh). 
They were feeding on the cones of these trees, but whether picking out 
the seeds or catching insects of course I could not see. I had a very 
good view of them. The males with bright yellow breasts were in 
the minority, the heavily streaked females must have outnumbered 
them by at least 4 to 1. I should think there were about 80 birds, 
probably more. They were very like the Scottish siskin and kept 
up a continual twittering. I did not see them again until April 4th 
tills year when we had 2 days’ holiday for Easter and camped on 
Sheopuri to the north of the valley at 8,400 ft. Early in the morning 
a small flock of about i5“2o of these finches appeared in a flowering* 
rhododendron just in front of our tent. Against the sky it was 
impossible to make out any colour, but the small pointed bill and 
forked tail W'ere unmistakable. My husband shot one, and it proved 
to be a female Tibetan Siskin {Spiniis thib et anus). Sir Norman Kinnear 
who kindly identified the skin at the British Museum, tells me that 
this is the first record for this bird in Nepal. Next morning 
they appeared again at the same time. They would all alight in a 
rhododendron tree, feed for a few minutes, twittering all the time, 
then as if at a signal they would all rise together and fly on to another 
tree. They followed the same route both mornings. Again females 
greatly outnumbered the males. 

Kathmandu, 

April 28, 1953. DESIREE PROUD 


15. THE DISTRIBUTION OF THE GREENBILLED MALKOHA 
{RHOPODYTES VIRIDIROSTRIS JERDON) 

On 6th March 1948 while in camp with the Gujarat Ornithological 
Survey at Pandwa, Surat Dangs, I shot and lost a specimen of the 
Small Greenbilled Malkoha. {Rhopodytes viridirostris Jerdon). Apart 
from the very clear view^ I had of the bird, a few feathers were picked 
up and they confirmed the identification. 

On loth May 1953, I saw one fly across the road in the forest 
below Karnala Fort, Pen Taluka, Kolaba District, (North Konkan). 


Bo.ubay Natural History Society, 
Bombay, 

June 20, 1953. 
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It has apparently not been recorded from the est Coast, iioith oi 
Eel^-aiun (Butler) and Ratnagiri (Vidal). Therefore, the above obser- 
vatfons would extend the known range of the species, 

C O Faiz & Co., 

Abdul Rehman ' Street, HUMAYUN ABDULALI 

Bombay, 

May 15, 1953* 

[The Greenbilled Malkolia has evidently a much wider distribution 
in AVestern India than the Fauna implies. More recently (17-7- 1953) 
Rev. E.. M. Shull procured a specimen at Mulchond in the Surat 
Dangs, — a female in breeding condition. The Gujarat Ornithological 
Survey noted the species also at Ajwa in the environs of Baroda 
City, and we have records from Daulatabad, ca. 100 miles east of 
Nasik. — Eds.] 


16. COMMON GREY HORNBILL (TOCKUS BIROSTRIS) 
EATING FRUITS OF THE YELLOAV OLEANDER 
{THEVETIA. NERIIFOLIA) 


Apropos of Mr. M. Krishna’s note in Vol. 50, pp. 943“944 j of 
journal, I should like to bring to your notice that I have observed the 
Common Grey Hornbill eating the fruits of Yellow Oleander. 

On i2th September, 1946, two pairs of Common Grey Hornbills 
were in our compound in Kavasseri (Malabar Dist.). One of the 
birds flew to a thicket of the yellow oleander (a very common hedge 
plant hereabouts) and straightaway picked a green fruit. Holding 
it near the very tip of its bill, the bird began to roll the fruit about, 
dexterously separating the pulp from the stone on one side. Then, 
as it turned the drupe about to remove the pulp on the other side, 
the fruit slipped off.. With surprising skill, which one would hardly 
expect of this clumsy bird, it just dipped its head, caught the falling 
fruit in mid-air, and calmly resumed peeling. AVhen about three- 
fourths of the pulp had been removed, the bird let the stone drop. 
Raising neck and bill vertically, it jerked its head sharply downwards, 
and swallowed the pulp. This is the only instance recorded in my 
notes, but I think on three or four other occasions I have seen the 
same thing, 

Koels (Eudynamis) have often been found resorting to bushes of 
Yellow Oleander and lingering there for a time, but 1 never noticed 
if they ate the drupes. That some birds (and animals too?) do eat 
these fruits fairly, regularly is evident from the half-eaten fruits always 
found at the foot of these bushes. 


Government Victoria College, 
Palghat, 

May 25, 1953. 


K, K. NEELAKANTAN 
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17. JUVENILE BRAHMINY KITES {HALIASTUR INDUS) 
LEARNING THINGS THE .MODERN, WAY 

We discovered the secret of imparting instruGtioa to the young 
through entertaining sports and games ■ only recently.- Yet a couple 
ot young' Brahminy Kites that I watched ‘'one day seemed to have 
almost,; perfected, the method. .What- is more, they * did . not. have anv 
mentors .othen than .them^^^ ' ...... ■. " . 

It was on the 14th of September ^ 1952. At 5.30 in the evening, 
I was roammg about looking at birds near a river. A pair of Brahminy 
Kites in juvenile plumage flew about over a compound, one chasing 
the other, turning and twisting with the greatest ease and speed. 
As I watched, the bird Avhicli was being piirsiied dropped from its 
talons something that fluttered down slowly in the breeze. The 
binoculars revealed tills to be a dead leaf of the jak tree. Even 
alter the leat had been dropped, the chase continued merrily for 
a time. V hen the excitement of the game diminished, one bird flew 
skimming over the topmost twigs of a jak tree, snaiclied a dead leaf 
in 'its talons as it flew, and rose.. Seeing this, the other bird at once 
gave c.hase. .A couple of minutes later the second leaf also dropped — 
or 'was dropped — writ.hoiit in any way aliecting the tempo of the sport. 
Alter a time, however, one of the birds -flew back to the jak tree and, 
repeating the manoeuvre already described, bore off another withered' 
leaf. Thus the game went on for quite a long time. Never once did 
•either of the kites try to retrieve the failing* leaf ; they seemed to know 
■quite well that it was ol no importance, or that it was easier to pluck 
another leaf than to get back the fallen one. 

C)ff and on, however, the bird wdfh the leaf bent its head while 
in flight, and pretended to peck at the leaf as though it were some 
prey. When for the fourth time, one of the birds plucked a leaf and 
began the game over again, a Jungle Crow joined, and participated 
with an enthusiasm even exceeding that of the kites. The crow never 
pecked at the kite, nor did it try to fly after the leaf when it was 
dropped. The kite which was chased seemed to invite the crow to 
close with it, instead of avoiding contact. When a second Jungle 
Crow flew up to share the sport, each kite took on one crow. But 
only one of the kites continued to go every now and then for a jak 
leaf. The cawing of the two crows attracted two more, but mean- 
v/hile, one of the kites grew tired of the game and Hew off. The 
other kite continued with all the crows as pursuers. After , a time 
it too decided to call it a day and sailed off silently. 

This was undoubtedly a kind of ‘organised game’ devised by the 
young kites with the excellent idea of training* themselves for life. 
Perhaps those adult Brahminy Kites which are often outwitted by 
crows never knew anything about this system of self-instruction 
when they were young? 

Government Victoria College, 

Palghat, K. K. NEELAKANTAN 

May 25, 1953. 

14 



740 : JOURNAL, BOMBAY NATURAL HIST. . SOCIETY; -Vol 51 


i8. THE GREAT INDIAN BUSTARD 


1 was most- interested to- read the article ' on the Great Indian 
Bustard by Farid H. B. Tyabji in the Journal, ¥oi. 51 (i) p. 276J 
December 195a, for T feel -it is a sort of cliaileng'e to all past' and 
present ornitholog'isls who have not recorded these birds in such large 
numbers. However, it reminds me of an interesting* day I spent many 
years back in 1933. I was out for a drive from Bliavnagar and at 
Trapaj, 24 miles away, I came upon a drove of Great Indian Bustard. 
There were about twenty of them and quite conspicuous. The, country 
was open and iindulating studded with bushes. I got out of the car 
to lire with my rifle a .318 W.R. at them which i did from a distance 
of about 20u yards. At the report of the rifle about 400-600 Eastern 
Commoji Cranes flew up from the backg'round ; it was a grand sight, 
bustards flying low in one direction and the cranes in the otlier^ aliiiost 
in ail directions, fllie Great Indian Bustard is almost extinct in 
Saurashtra where it was formerly seen every v/licre in suitable localities. 

Dil Bahar, 

Bhavnagar, K. S. DHARMAKUxMARSINHJI, 

April 25, 1953. 

[A very plausible explanation of actually what Mr. Tyabji himself 
may have witnessed. — Eds.] 


19. STRANGE HABIT OF TERNS BREEDING 
ON GODAVARI SAND-FLATS 

While looking for details. -about t.he .Pheasant-tailed Jacan a, I found 
certain notes in my diaries on a peculiar practice of River and B.lack- 
bellied Terns {Sterna aurantia Gray) and ( 5 . malano gaster Temminck) 
observed at Rajahmundry. 

These two species of terns appear to be resident in the „ locality, 
indulging only in irregular local movements. I used to pay particular 
attention to them in the breeding seasoOj and found them' nesting in 
company with the Little Swallow-Plover on the ' larger sand-flats of 
the river. In I^Iarch and 'April most of. these terns went away from 
the ^ river to the tanks and a , marsh near the Raja.h,muodry railway 
station, to obtain fish. Though the river itself conlained plenty 
of cr> stai-clear water, and was teeming' with ■ .maiiY kinds ' of fisli, 
the terns, especially the. River Terns, flew all ; day up and down 
between the sand-flats and the marsli or tanks to fetch fisli - for their 
young ones. The marsh is roughly half a mile away from the river, 
and some of the tanks only a couple of furlongs; a few tanks to 
which River Terns were found going lay two or three miles away ! 
llicse birds occasionally fished even in the shallow, nikiiatiire pools 
beside the railway line, competing with Brahminy Kites and crows. 

It is roughly from Jailuant to April that the terns arc found going 
Irom river to tanks, etc. for fish. I once saw terns in the marsh busy 
fishing in September. 

Inc greatest activity is found in the morning* and evening. I have 
seen as many as 50 Blackbellied Terns fishing with feverish haste in 
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a tank some loo yds. away from tlie river, in the twilig-lit of evening- 
In March and Apnl terns returning to the river always had' a fish 
one or two inches long, held transversely in the bill. Very oftl a bhd 

wbiH-i a chase the end of 

which I could never discover. I did suspect, however, that these 

were mates and the chase ended in a transfer of the fish from one to 
the other. After 0.30 amt. the traffic between river and inland waters 
sloweo down considerably, but never ceased completely. At least 

h 1° ‘' 7 '' overhead to and fro. In 

lave heaid the calls of the River Tern overhead as late as 
10.15 P-m. even when it was pitch dark. 

This does iiot mean that the terns never took fish from the. river 
Itself; I have found both River and Blackbellied Terns catching river 
hsh. Why then did the terns often fly so far as three miles (perhaps 
even more) wnen they could have procured enough and more of food 
a lew feet away Irom their nests? Was fish from pools and tanks 
taken only ^for feeding- nestlings? Are terns in the habit of feeding 
even at night during the breeding season? Has this practice anything- 
p do with the comparative abimdance of smail fish (more suitable for 
.teedingf }-oii!ig* b.irds) in the tanks and marshes? 

Government Victoria College, 

Palghat, 


May 25, 1953. 


K. K. NEELAKANTAN 


[This habit of flying' long distances to procure fish for mates on 
nest or nest-young, when plenty of such could presumably be obtained 
closer at hand, has been observed also in the case of the Whiskered 
Tern (Chlidomas hybrida), e.g. on the Hokra Jheel in Kashmir.--EDS«] 


20. OCCURRENCE OF THE PHEASANT-TA'ILED [ACANA 
{HYDEOPHASIANUS CHIRURGUS) m ' " 
MADRAS STATE 

I must confess that I was very much surprised to find the two notes 
on the .Pheasant-tailed jacana 'in IMadras: State {/.B.AhJT.S., Vol. 
50, pp. 406-407 and 947 “ 94 ^)- ^ have come across-. the Pheasant-tailed’ 

Jacana so often and in so many places in the northern half of the 
State that I would assert unhesitatingly that it is one of the commonest 
of water-birds in that area (that part of the State which will sliortiv 
be tile Andhra Province). Here the Jacana is mostly seen in non- 
b,reedi,ng .plumage, and in small flocks or parties. 

However, the first time I saw this ' bird was in Madura (in the 
latter half oi: the year 1944) wdien ownng to mental .and physical myopia, 
mistook a large flock of t.hese birds in non-breeding plumage for 
Sociable^^^Lapwiiigs, and promptly ‘wrote to ' the Society. Fortunately, 
Mr. McCann , ^ the then Curator, could not quite believe "it, and no harm 
was ^done. (A warning to those who are to-o cocksure about the it ■ 
ic!entifi,catloiis). . . V 

iliis flock rpiialiied in Madura for weeks. ' Then on 3rd April, 

^45 I saw two in winter pliimag’e on a tank .at Veliigubonda (Godavari 
Dist.). . ■ ‘ j 
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Oil Stli April, 1945 I saw a number of small [locks in the Madu- 
rantliakam Tank on the way to Vedanthangal. All but two ot the 
birds were in winter plumage, the exceptions being m transitional 
plumage with long tail. 

On nth January 1947 a flock of 200 or mure was seen in the 
Thantikonta Tank (Godavari Dist.). All were in non-breeding piiimagce 
but quite a number had long* tail plumes whicli did not curve ovm* 
sickle wise, but resembled the tail of the Pintail Duck. 

On 22nd August, 1948, on .a marsh near the Rajahmiindry railway 
station, I saw many pairs. Most birds seemed to be in luil breedu’.g 
plumage, but one individual which was closely studied, lacked the 
yellow on nape and neck. A week later, on anoilier visit, the b rds 
were found very active and vociferous. The local name ha' ilu: bird 
is ‘thoottu-pitta’. 

On 1 2th January, 1949, there wasn't a single Pheasant-laikxl jacarui 
in the marsh. 

There are some of the records gathered from a few Aohimes of 
my diary, i am afraid I did not care to note down every one oL' the, 
dates on wfliic'h I came across this bird, as during some periods not 
a day passed wathout my seeing a few Pheasant-tailed Jacana. B.rds in 
winter plumage used to be found invariably in the sumnur moo 
in every village lank, marsh, and even on the lily-and-weed pads 
in water-logged trenches beside the railway lines. The numbers in 
these cases were never very large. I suspect that this jacana breeds 
in the marsh near Rajahmundry railway station, though I never found 
any positive evidence. 

The note-book containing my observations on the birds of the 
Kollair (or Kolleru, a vast brackish lake near Ellore, W. Godavari Dt.) 
not being* with me noAv, I cannot give the dates and details aboiii 
Pheasant-tailed Jacana found there, but I have very vivid rccolLctinns 
of incredibly large flocks in winter plumage which were found wherever 
we went in March and April. 

In my opinion, the Pheasant-tailed Jacana may be listed as one 
of the commonest water-birds of the Andhra region, and a frequmt 
winter visitor to suitable places like Madura district on the east coast, 
farther south. 




Government Victoria College, 
Palghat, 

May 25, 1953. 


K. K. NEELAKANTAN 


21. BREEDING OF RALLINA EURYZONOIDES 
NIGROLINEATA (GRAY) IN THE 
DARJEELING DISTRICT 

On June sth 1952 I was shown a nest in the middle of a tea bush 
by one of the coolies plucking leaf. It was about nine inches across, 
eighteen inches from the ground and made of sticks and dead leaves. 
In shape it was a shallow saucer and firmly placed in the middle 
yamework of the bush. It contained 7 pure white eggs, one of which 
I took tor identification purposes if the nest should be destroyed. 
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The following; cla\' I put the bird off the nest but was unable to 
g€;t a glimpse or a clue, as to its identity. 

On J une 21st the bird was sittiiigv closely and I was able to get 
a vievr of her from only twelve inches away. She was rufous with 
olive on the head and back and the Hanks were conspicuously barred 
with black and white. When she left the nest she demonstrated at 
me by making an extraordinary noise like a hiss of a snake only deeper 
ai'id more guttiiral. This was repeated about six times as the bird 
was making away in the undergrowth. The bird was still sitting on 
June 24th, but during the night the nest was destroyed posSibly by 
]*ats as ail I found was one egg on the ground with a large hole in the 
side and bits and pieces strewn over the ground. 

I sent the egg to the Bird Section of the South Kensington Museum 
for identification, and it was confirmed as being that of the Indian 
Xhinded Crake, formerly supefciliaris sup ercilians Gray. 

I can find no records of the occurrence of this bird in the Darjeeling 
District. This nest ivas found at 3,300 ft. elevation. 

Ti.'^msong Tea Estate, 

Marybong, P.O., W. H. MATTHEWS, m.b.o.u. 

via Da'Rjeeljxg, D.EL Ry,, 

April 12, 1953 . 

[B. B. Os.niastoii has in two successive -years found it breeding at 
Dehra Dun (/.B.iV.H.S., ¥ol. 24, p. S24 and Yol. 26, p. 429). Ele 
records that the bird sat very closely on the eggs and pecked at his 
hand when he put it out. 'All the time she was delivering her attacks 
she gave vent to a peculiar noise somewhat resembling the swearing of 
a cat ’--E ds.] 


22. OBSERVATIONS ON THE NESTING HABITS OF 
■ SOME, COMMON BIRDS • 

In my village in Kavasseri, (Palghaf taluk, Malabar) there is a 
big Kali temple Avhich was sheltered on all sides by a teak and ircol 
plantation till the trees were cut down in 1950. The trees were all 
about 20 ft. in height, and in most places there was plenty of under- 
growth such as lantana, etc. This wood was a sure draw for breeding- 
birds in the months of April, May and June. From 1943 I used to 
spend many hours almost every summer afternoon in it. Curiously 
enough, one particular patch of this wood, bordering on a broad 
footpath, on the northern side of the temple, and adjacent to a road 
well sheltered by ancient mango trees, was a favourite with every 
kind of bird nesting here, I have found nests of the Indian Tree Pie, 
Blackheaded Oriole, Whitebrowed Fantail-flycatcher, Tailor Bird, and 
Large Cuckoo-shrike ; and failed to find the nests of Little Minivet, 
Common Woodshrlke, Whiteheaded Babbler and lora which I was 
certain, bred here. 

Ihe^ fact that many of these birds' chose to nest within a small 
area of a larg'e wood resulted in my noticing some interesting facts 
about their relationship and general behaviour. I shall restrict myself 
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for the present to some of the most outstanding' instances of this 
^communar nesting'. 

In March, 1943, I came across a nest of tlie Blacklieaded Oriole 
{c/2), one of the Indian Tree Pie (c/4), and one of the Whitebrowed 
Fan taii-fly catcher (c/3). Being more interested in birds’ nests than in 
bird behaviour, I took all the clutches, only casually noticing that all 
three nests were within fifteen to twenty feet of one another. All the 
eggs were fresh, but I could not say which bird had laid first f I 
assumed then that the oriole and the flycatcher had chosen to build 
within the tree pie’s territory for protection. 

In 1944, 1945 and 1946 all these birds and many others were found 
haunting the same spot, but no nests were found. However, I began 
to realise that during the breeding season Indian Tree Pies and Black- 
headed Orioles were a little too often found in company, though 
occasionally the orioles were really chivying the tree pies. 

It was in April 1947 that I got a good opportunity to study the 
behaviour of these birds at close quarters. On the 25th of April, I 
found a Large Cuckoo-shrike’s nest (c/2) on a tree beside the 
footpath. While watching this, 1 kept an eye on other birds in the 
area, and saw that when one of the Large Cuckoo-shrikes went to 
chase a crow away, it was eagerly assisted by a Blackheaded Oriole 
and a pair of Whitebrowed Fantail-fly catchers. This led to the dis- 
covery of the flycatcher’s nest on the 30th (c/3). On the ist of May, 
a tree pie’s nest was also discovered close by (4 chicks, a few days 
old). On the 4th I found the oriole’s nest (c/2). It was hardly 30 
feet av/ay from the tree pie’s ; the tree pie’s was about 50 feet away 
from the cuckoo-shrike’s ; and the fantail-flycatcher’s was only 10 feet 
from the cuckoo-shrike’s. The nests were all on different trees. 

It was obvious that the first bird to lay eggs was the tree pie. 
Then the cuckoo-shrike ; the flycatcher and the oriole must have follow- 
ed suit, in that order. For the cuckoo-shrike’s two eggs hatched out 
on the 3rd of May, the flycatcher’s on the 6th, and the oriole’s on 
the 12th. All the chicks of the tree pie left the nest and reached 
adulthood safely. One of the two chicks of the cuckoo-shrike dis- 
appeared before the 15th, and the other, I assume, left the nest safely 
between the 23rd and the 27th of May. The chicks of the fantail- 
flycatcher disappeared on the 12th, and those of the oriole on the 20th. 
In both cases they were undoubtedly snatched by some predatory 
creature, most probably the tree pie itself. 

I spent an hour or two every day from the 25th April to the 23rd 
May near these nests and was able to study the behaviour of these 
birds to some extent. The tree pie’s route to its reg'ular feeding 
places led away from the oriole’s nest, but was well vvithm the 
‘territories’^ of the cuckoo-shrike and the fantail-fly catcher. The 
cuckoo-shrike never attacked the tree pie, though no crow, kite or eagle 
was ever allowed to pass by in peace. The fantail-flycatcliers did not 
harry the cuckoo-shrikes, but could never tolerate the tree pies. Every 
.fime a tree pie flew that way (which was necessarily often), the 
flycatchers wem madly in pursuit. The flycatchers were often assisted 
by a pair of Common Wood-shrikes, which in turn were frequently 
harassed by the flycatchers ! When the cuckoo-shrike flew at a passing 
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never turned against the cuckoo-shrike, and rarely attacked the tree 
pie. 

At first I could not understand how the nests of the smaller birds 
remained safe for such a long tixne within the tree pie’s territory. 
But soon it was discovered that when there were eg*gs in the nest, 
the tree pies never foraged in the immediate neighbourhood of their 
nest-tree. Invariably they flew some 100-200 yards straight east 
before beginning the search for food, thus leaving a sort of ‘sanctuary’ 
round about their nest. When, however, the tree pie brought out 
its chicks, adults and young wandered about all round the nest-tree. 
In the course of this, as was inevitable, they must have come across 
the nests of the smaller birds and rifled them. 

In 1948, April-May, another set of nests was found in the same 
place. On the 30th of April I saw a tree pie being chased by a pair 
of indignant Blacklieaded Orioles and a pair of Large Cuckoo-shrikes. 
The cuckoo-shrikes attacked the tree pie only when it was on the 
whereas the orioles dived at it even when the tree pie sat quietly 
on a branch. In 1947 the cuckoo-shrikes never took any notice of the 
tree pies. 

On the 4th of May I discovered the tree pie’s nest (c/4), and 20 
leet away, the nest of the oriole. I could not examine the oriole’s 
nest. On the 5tli a tree pie and an oriole were chasing a Common 
Grey Hornbill away from this spot. After the hornbill had escaped, 
the oriole turned against its erstwhile ally, the tree pie, and followed 
it until the tree pie returned to its own nest. Observations on these 
nests could not be continued as I had to leave the place for a short 
period. On my return on the 26th I found that the tree pie as well 
as the oriole had left the area. 

On 19th May, 1949, I discovered at the same spot the nest of a 
Blacklieaded Oriole contaioing a single chick, and saw a pair of Large 
Cuckoo-shrikes of w^hich one bird had nesting material in its bill. On 
the 2ist May a tree pie’s nest was found 25 to 30 feet away from the 
oriole’s. There were eggs in the nest. On the 28th the orioles were 
seen feeding their chick. The tree pie was sitting on eggs. From 
the 29th of May to the loth of June I had to be away. On loth June 
both nests were found deserted.. 

So, four times, definite evidence was found that these birds often 
nest close together. But it appeared to me as though (i) this was due 
to a common attachment to a particular nesting spot, rather than to 
the weaker birds’ desire for protection; (2) they rarely became recon- 
ciled to each other’s presence in the area; (3) the tree pie let others 
live in peace till its chicks hatched ; and (4) this was due to the tree 
pie’s habit of leaving at least a hundred yards around its nesti 
unexplored while brooding eggs. 

I hope some bird watcher will take up this thread and pursue it. 
It is quite on the cards that similar favoured spots may exist wherever 
birds are common. 

Government Victoria College, 

Palghat, K. K. NEELAKANTAN' 

May 25, 1953. 
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23. MORE ABOUT VIZAGAPATAM BIRDS 

In ‘Birds of the Vizagapatam District’ (J.B.N.H.S., Vol. 45 pp. 
333-347) I listed the birds seen during- two short visits and drew attent on 
to the paucity of published literature. Subsequent to this I have 
had letters from Capt. G. Gowland, r.n. and Mr. N. A. Leslie add ng 
to the list, and it might be worth while placing them on record. 
Except where otherwise stated the information is from Mr. Leslie: — 

Ui-oloncha nialabarica (Linn.). The Whitethroated Munia. 

‘Capt. Geoffrey Gowland, r.n. informed me in |une 1950 that he 
had seen this species near Vizagapatam.’ 

Motacllla alba subsp. The White Wagtail. 

A flock near Pottangi village, east of Koraput (near Javpore) in 
r cbruary 1949’. j . ^ j 

MotaciUa niaderaspatensis (Gmelin.). The Large Pied Wagtail. 

A pair near Koraput in December 1948’. 

Falco peregrinus: 

The bird recorded as a laggar on page 343 of Vol. 45 of the Journal 
IS a peiegune. I have marked the bird as of this species on the label 
and cannot understand how it was transformed into a laggar ! 

Falco tinnunculus. The Kestrel. 

Frequently seen hunting round war-time coast battery adioinin.o- 
Vizagapatam Lighthouse — also seen near Koraput’. 

Splza^us cirrhatus. The Crested Hawk Eagle. 

‘Between Araku and Anantgiri in February ^949’. 

Elanus caeruleus vociferus (Latham). The Blackwinged Kite 

‘Identified on lines suggested by Whistler under heading “PaL 
Harrier” near Koraput’. 

Circus macfurus (S. G. Gmelin). The Pale Harrier. 

Donaid’s^^^'B VH 1948 and I had overlooked 

. Larus ridibundus. The Blackheaded Gull. 

‘Vizagapatam Harbour— -common’. 

Sterna aurantia (Gray). The Indian River Tern. 

‘Occasional’. 

Charadrius dublus. The Little Ring-Plover 
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Loblpluvla nialabarica. {Boddaert)... 'Tlie Yellow-wattled Lapuring. 

Capt. G, Gowland saw it near Vizagapatam. 

fiimantopMS MmaMopiis (Linnaeus). ^ Blackwinged Stilt. 

, ‘Single bird near Tuni In October, 194S’. 

Scolopax rusticola (Linnaeus). The ' Woodcock.' 

In the Journal (Vol. ,23, .p. 777) /appears a note recording a wood- 
cock at, Salabam 4,000^ m\the Eastern Ghats; 18" ioL\L/82'^45'E. on 26th 
February a I have, already referred to the Gazetteer, records 4toiii Padera, 
west of Saiikranietta. l3oes the paucity of data regarding the niove- 
nients of the woodcock from the oi'nithologiCaily better Investigated 
Deccan and Y estern Ghats indicate that the birds may perhaps reach 
the Nilgiris by way of the Eastern Ghats? 

Capella gallioago (Linnaeiis). The Common Snipe. 

‘Shot, identifur near Koraputb 

Pseudlbls papillosa (Temm. and Laug.). The Black Ibis, 

Single bird in September 1948 at Chittivalasa near Bimlipataiiij 
15 miles south of Vizianagaramk 

Dissoura episcopus eplscopus (Boddaert). The Whitenecked Stork. 

‘Plentiful in Koraput/Jeypore area’. 


Btibulciis ibis coroiiiandus (Bodds 
‘Common’. 


Cattle Epfret. 


A ^List of Duck Shot in Waltair District in 1899’ J^B.NJT.S., VoL 
575 includes Common and Garganey teal and Comb Duck. Netta 
fufina, the Redcrested pochard (223) tied with gadwail (260) as the 
commonest duck. 


c/o Faiz & Co., 

75 i\BDUL Rehman ■ Street, 
Bombay, . 

June 25, 1953. 


HUMAYUN ABDULALI 


24.., DOMESTIC POULTRY DISEASES NOW ENDEMIC 

IN JUNGLE 

It IS evident that the domestic poultry diseases known as ‘Ranikhet 
Djsease’^aiid ‘Chicken Cholera’ are now endemic in the Reserve Forests 
of the Kollegal and North Coimbatore Divisions (Madras State), and 
also in parts of the Mysore District. I have frequently, in the last 
few years, come across remains of junglefowl, partridge, quail, and 
occasionally of peafowl. It was obvious that they had not been killed 
and devoured by predatory animals. As the areas were all not far 
from cultivation and villages I made enquiries from the local jungle 
tribe (Sholagas) and my suspicions that game birds were falling victim 
to domestic poultry diseases were confirmed. Junglefowl can often be 
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seen feeding and consorting with domestic poultry ; ■ and are bound 
to, catch the latter’s periodic diseases. The 'majority of dead and sick 
game birds must of course be picked up and devoured by animals. 
The very great decrease within recent years of game birds such as 
junglefowl, partridge, quail and peafowl in areas in which they were 
once abundant, is thus explained, accentuated as the position is by 
netting by T^ard/ 5 . 

Honnametti' Estate, 

:Attikan P. O., ■■ . ■ R. C. MORRIS 

2'ia Mysore, (S. India), 

December 31, 1952. 

[In June 1953, a batch of partridges containing both the Grey 
and the Painted, were seized from a professional catcher who was 
illicitly hawking them in Bombay city. All the birds died within three 
days, the cause, as confirmed by the Assistant Disease Investigation 
Officer (Poultry), Bombay State, being Ranikhet Disease. In December 
(1952) the Society had also received a half “grown chick of the Painted 
Partridge {Francolinus f ictus) shot near Kalyan, Bombay. . The 
specimen had white encrustations around both the eyes as also similar 
patches in the still naked areas under the wing. 

In sending the specimen to the Bombay Veterinary College for 
examination and report, we enquired whether the same disease was 
seen among poultry, whether it appeared periodically in epidemic form, 
and if it seemed likely that this partridge chick could have contracted 
it from domestic fowls of the nearby villages since they may often 
feed in the same fields. This presumably happens in the case of chicken 
cholera and ‘Ranikhet Disease’. 

Prof. R. M. Kalapesi, the pathologist of the Bombay Veterinary 
College, writes about the infection of the partridge chick as 
follows : — 

‘Favus is a chronic dermatomycosis affecting chickens, occasionally 
turkeys and very rarely canaries and wild birds. It may also occur 
in mammals including man. 

It is commoner in fowls of the larger Asiatic breeds than in the 
European fowls and more so in males than females, especially in the 
sixth to the seventh month of life. 

It is caused by the Achorion group of Fungi which in birds is 
Acliorion gallinae and characterised by the formation of peculiar disc- 
shaped crusts with depressed centres and known as scutula from their 
s'hleld-like appearance. 

Infection occurs by direct contact with objects containing the fungus. 
It is also believed that the infection may be carried by air. Young 
birds are particularly liable to the disease. The disease is generally 
mild and sporadic in nature, may exist in a flock for several months 
but lew losses directly traceable to it are experienced. Man is sus- 
ceptible, therefore care should be taken to prevent transmission if an 
outbreak occurs. 

For prevention and control remove and dispose of all the infected 
birds, move the flock to new quarters and disinfect the place.’ — Eds.] 


25. BIRD MIGRATION IN INDIA 
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26. scenting power of birds 


Vol 51 


With reference to Col. Burton’s note on p. 67^ of Vol co Th-n 
well known field naturalist Abel Chapman discusses the Subject ti 

. 4 ^'' 439 . and again in ReL.specl 
rrp'»f-^u vast majority of b.rds (cVcn 

fhe tLfp ^ of scLrting, wi.dfowl on 

1 ( I ^ y alive to the faintest clue from scent thoiinh duck 

and teal in flight, being above the line of scent, are not aEted bv !'^ 
He considers that ‘Geese though equally receptive S scent tc^n; 
o await-with rapt attentionJsome' sli/ht 001100^600 0^0 

thtdick ^iblU Sio^'T olfactory senses’, and adds that ‘of all 

rcLtve oTscen ’ ^^<3 most simple) are the most keenly 

icc^pi vc 01 scent .: As is usual with this careful observer he 
poits his statements with a number of examnlcu M r. * ■ ^ 

ha\e then approached under cover of tile bund and nrmr'i t in* 

on topping the bund I have iuvariabl, found thirout o, ™ f t', 

•ir'='Zp:r;L« piFeSs 

01 the tank in a curved rihg-buud »«s JSreoFe .ears “ S 

gn£ijn^Z“SFr o1 STahn.f „Z. S'.frJFS 

the birds quite undisturbed nnd at .A silent appioach found 

8-avc mo Jhat I wanted ® 

Wind ^ 

sZd i/ni'ZS “r ■’Ts”'' °« w«sr„z 

atnrw on F Fait 3.™ Z T ‘ ‘«0 

not possibly have seen me Aew away. They could 

explanation of their alarm is thai hidden and the only 

oi men alaim is that my scent was carried to them. 

Kalhatti P.O,, 

Nilgiris, ^ 

March lo, 1953 ' Pf^YTHIAN-ADAMS, 

’ I.A. (Retd.). 


^ A A O 




v-' w a./' X i ijfvio VJ'X"' l -i”! I'T 

bull frog (RAAhi TIGRIN.4) 

stomL?o7^fm,^^f Ly ^ attracted to the much swolten 

inCfntohs hearftfSiM ' Reeve’s India 

On cutting oSn he Stomach t T a and veins. 

Liaard (U?omLtM about surprise a F^t-tailed 

(Galeodes a<^ilis Pop 'i T^i r ^ ^ head of a sp'der 

1 a,ihr Poc.). The lizard was an adult one and was not affected 
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by the g-astric juices. ^ was lying coiled up, the head being nearer 
to the anal region.^ Ihe body ol the arachnid was digested: only 
icniains Ixnng oi the head, wh.ch was unaffected, because of As 
chit, nous naturi;.^ Probably the l.zard was captured shortly before the 

Hie^capiurc ol the tJromasiix, by the frog can be explained, because 
ol Its s.uggish condition in the winter, but the capture of the Galvodes 
IS oihicuit lo 1)0 explained for it is extremely active and can covcr 
proiiiiu very la.st, .and so at first sight it would appear somewhat 
•suaiigo how .such a last creature should fall a victim to a comparativelv 
slow moving batrachian. • 

I i<.>ing by a huge Jrog on a smaller one is quite common but 
I do not know whether the Uromastix and Galeodes are also normally 
included m the menu of the frog. ^ 

Birla Colx.eoe, 

Pn.Axt, 

March 30, 1953. 


ISHWAR PRAKASH, m.sc.. 
Research Scholar. 

[Among Ihe varied dietary of the Bull Frog (Rnna tigriua) the 
followiiig Items have been recorded in notes publi.shed in prevous 
journals Irom tune to time — mouse, young ground thrush, fully grown 
sparrow, chicken, snipe, pitta, land crab, toad, rat snake almut n 
lee long, scoi-pion and the caterpillar of the Psycliid moth together 
With tis case cjI babool spines. — E ds.] 




2H. XliW LOCAIJTY RECORD OF RANA HEXADACTYLA 

■ LESSON, ^ 

^ While exainining a collection of frogs and toads from Goa, brought 
in by Mr. L. B. Nogueira, an assistant in the Museum, I came across 
a numhiT ol specimens of Rana hexadactyla Les%on in various stages 
oi development. ^ 

rliHtTibution of this species is re.stricted to South India and 
Ceylon [Bouienger (jSgo and 1920) Fauna Volume ‘Reptila and 
batrachia 441-42J and his subsequent ‘Monograph of the South Asian, 
lapuan, Melanesian and Australian Frogs of the Genus Rana’. Rec. 

ind. Mus^^ XX, IO-T2. 

Rhaduri {1933 and 1943) recorded this species twice from Bengal 
!/./l.A.i/..S-., xxxvi, 514; ibid, xliv, 484] and McCann (1934) has a 
noie on its occurrence in Bombay (ibid, xxxvii, 742). We have in 
our collection a couple of specimens (donated by Ingoldby] from 
Waziri.stan. 

As far as is known this is _ perhaps the first record of this species 
Irom Goa and this together with the former ones, goes to show that 
Rana hexadactyla Lesson is not so very limited in its range as is 
commonly believed, but seems to compete with its congener Rana, 
cya)iaph!ycti.<! Schueifo, which enjoys a very wide distribution in , 
I eninsuiar India. Some more records from varied localities are 
however, needed to confirm this. ’ 
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Ro/tzcti Jz^xQ/dQ.cIyJ.Q Lesson 
greater degree of camouflage- 
Botli the species, however, n 

1 14, Apollo Street, 

Bombav, 

Jvne I 


V. K. CHARI, 
Assistant Curator. 


29. APOSEMATIC INSECT 

Mr. Sevastopulo’s r~ - 
Winter-BIyth’s remarks dealitu 
aposeitiatic insects and their ' 
called to mind some observati 
At the time, I speculated 
the protective odours em 
observations to paper, 
otherwise noxious proper 
by the individuals feeding on them; 
edible water-fowl when feeding 
at other times 

true of wild duck. 

, Some years ago a note was put 
poisonous effect on humans who 
had fed on the fruit of the Kalaw (1 
the poisonous qualities only at the 
itiit, and are perfectly wholesome 

of C rr food imparting 

of .he fish without otherwise affecti 

tlip’"i rf ’«.'eII-known that the be 
(j-Z application of exten 

d.e of a particular individual or 
{Allmm ursmmi} or methi {Trip 
repjarly IS ‘sweated out’ and give 
Iher edible substances produce th, 
]vho, consume much vegetable oil ‘e 
_ > • From such examples it see 
important part in producing partict 
piocess of digestion some iff the od 

aposematic insects possibly have sne 
substances and using them to adT^ 
01 guns or cells. However, here I m 
to specific instances. 

Alllarches millaris : The colours 
known and therefore needs no descrir 
display more black and red ; the green 
The nymphs, like the adult; are ere? 


S AND THEIR FOOD PLANTS 

comments _(/.R. AT. If .S., 50, p. 95,) „„ 

with The possible interrelation between 
food plants interested me greatly -(nd 
:ions made in the field some^ears’ a" 
itted? of the food plantsAmparthig 

Sw ^no '^'dpiot commit my 

r fZ reason why the offensive o;* 
Id not be reflected 

lino- no . ■ that 

mg on certain aquatic vegetation arc, 

are delicious? This is particularly 

Iished in the Journal describing the 
had eaten fish which in their turn 
araktogenos sp.). The fish acquire 
time when they feed on the kala-w 
at other seasons. Here we have 
? qualities to the flesh 

rhr ? ^ foe least. Similarly 
dy odours of mankind (apart from 
al scents) very often reflect the 
immunity. For example, garlic 
one/la foenumgraecum) if eaten 
a distinctive body odour. Some 

people 
looks 


s grasshopper is well- 
nymphs of the species 
’ markings, are absent, 
more so. They collect 


^ U U 




I'n^gln <^u-..,„ uJ b,r. ,d d7w“ta '?;? “' "“’'r'’"'"*’” >•“- 

of .IH- l.,.v,.» i„ l ull view tat !,:, “PP“ “rfifo 

seek slielter on Ihe forest floor Ii r'f earth and 

tai,;” :;; s '“f’ tuTzl’f " 't 

rams, just as the ‘silvery’ stems of 5tel«/r during- the 

the hot weather. ^ ^^^^ciiha urens stand out during* 

fruit emit a pungent,^ offL^v^oX^ as well as the flowers and 

on the leaves of this plant and emik nymphs ot A idarches fc-ed 
i do not know what the mtural en^^ ■ ^“r‘ ?". handled, 

it certainly enjoys a efrtoin aroLf fasshopper arc but 

cidentally, UctJrophra<rn,a f predators. In- 

the leaves are su^ecter: ftown by insects, but 

foliage ot Gto)iola7uperba^ mainly on the 

m greater numbers than usual anri kf ^ g'rasshoppers appear 

done to Glonosa. Whole imtcheX ' extensive damage is 

is known to be hio-hrXitX f f Glol-iosa 

strong acrid odour. "’Tile ‘o-ra.sshoXeTVrr leaves give off a 

colours and its defensive noxious^ odour s^tf ' of its warning 

easily disturbed ; at most it will M irl'- ^ 

hush, and will make no attempt \o\1i ' lit i T 

Mrong wmg-s it is seldom seen in fliiht ‘ Whem 

frothy ma.ss at the ba.se of thr. i V When caught it emits a 

ing- a blackish liquid in the sarn^^ same time vomit- 

and reminiscent of the crushed r is very acrid 

centrated form. Xe odom onii •- Glonosa hut in more com 

The smell is so strong that the not so volatile, 

case of iif,.>/cro/)/^ru.gn?,a G/f>nom with it. As in the 

insect pests. ' ' T ' share of imrauni^^^^ 

spi:dc> il,ej. iTOtainanih. tad „po‘„ “ ’ “dour of the particular 

™ 'r^rT ^St"c;;,,;^.r T" ‘i - 

.™ oo, fdutiliar ta,;k,.e"ea%^’“;;;‘“ “ 1 

aware the insect does not feerVnn ^ 

ro-\ffr-xs 
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M m the usual number 

J 't emits an odour similar to the bruised 

liquid ^s^far as^T a ‘^“”2 vomiting a pungent smelling 


merous^lJ!nnL^l^Kut'l°"^ butterflies and moths there 


numerous examples exh-b!ti7r^ butterflies and moths there arc 
ous odours, the Lours m colouration coupled with noxi- 

l^r example, 7Janauic/rryL>*«fJ parts of the food pants, 

piads upon which it feeds n ' " odours of the various ascle- 

LiotoL r~;„d, ™5 ,^JTu"T“‘ 1*"'" “ "’= >“'■'* of 

ha, a'„ odSlr it uecontpanied bj E„f!oea con. 

osampics bii " "“f "fber 

bv other authors I d.all hiot ktour’ ita ,'Ijcct ’’ *° 


.here'aie"»™™i,id™“;;k?ivm^^^^^ mother-bugs 

ween the food plants and the nl ol: odour bet- 

by ejecting a smelly fluid. This fluid Smu W It ’ 

mucous membrane mav cause n ee reach the eye or other 

experienced to my’ cost when mifinroi'^’^'^r^ ^ 

theless, there are soS S collecting at night! Never- 

the food plant. I am not nttpm ^ ^ clifterent odour to that of 
menon! In spite of the warninp- col^^ explanation of this phtno- 
Pouhaps taste (,„ most bird!) th *„,cko» f“d hS" "„“Lgs°"™ 


oxampfa itav” 

lo take a sing*Ie example, the liea-beetip Rn'/h’ r L t ^ P-aiits, 

Ammania and emits the same odour as tL’ pLnts ’iLi rt “ 

appear in such large numbers as thnv Hro ^bat these beetles 

that apart from their colouring alid^Lir habfroTLiT™" f 

alarmed (as many Chrysomelidae rlnl di ^ kicking ott when 

from „„„ld.bc enemies on accok, oUktl'oTZymir 

insects fiorn'TOidd-bi oreLkrie*d?rif.'l °r““i ”"f' 

properties contained in the food pknts sm^*^ 

into other offensive substances Luring tl ^ ■ 

change of food plant seers fo 

case of Atilarches. However th^r/^ ' odour as m the 

of many of the com„„„r,"pi™ie‘ j “f '« ‘f ™.of «» lifemyde 

light on the subject, and a carefnl hJr i 

and food p„„,s'„aV puodiSfnt'S “[“j, 

Dominion Museum, 

Wellington, 


CHARLES McCANN, f.l.s. 
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30. A NOTE ON THE INDIAN .SPECIES OF THE (.;ENUS 
^LYCAENOPSIS 1 HH.J 3 ER (LEPIDOFTERA-~-L^^^ 

A short time ago Sir Keith Cantlie told me that the key on page 
225 of ‘Identification of Indian Butterflies ’for separating Lycae.nopsis 
argioliis sikkm^^^^ from jynteana by the number of ribs on the androconia 
had been found by Mr. D. F. Sanders to be unreliable. So I looked 
into the matter. 

In the first edition (1927) of the ‘Idehtlfication’ I had treated 
sikkima as a synonym of argiolus jytiteanii. Shortly after the publi- 
cation, I had been in correspondence with the late L. J. Toxopeus, 
who published several papers on the genus, and the changes made by 
him may be summarised thus : — 

(1) 1926 Treuhia viU: 36^- Lycaenopsis moorei nov. for the 9 
type of lavendularis Moore, found to be a d* 

(2) 1927. Tijd. voor Ent lxx : 294. Actyolepis puspa feldefi 

for the second puspa form in Ceylon. He considered that lilacea 
Hampson ( = DeNiceville) was the puspa form from wS. India. 

(3) Id. p. 120. Regarded Cela)strma jynteana and sikkima as 
species, the first with 14 to 15 ribs on the androconia and the second 
with II or 12. 

(4) 1928. Tijd. voor EriL Lxxi : 224. Introduced lavendularis as 
the name for the limbata form from Ceylon. 

Except for lilacea I accept the changes made by Toxopeus as I was 
unable to check them in India. 

Now I have examined the material in the British Museum (Natural 
History) and, after studying the published literature and dissecting 
several specimens, I have come to the following conclusions: — ^ 

(a) Moore ( = moom and f elder i Toxopeus) is the correct 

name for the puspa sub-species from Ceylon. 

(h) lilacea Hampson ( = cm'5a DeN ice ville) is the name for the puspa 
form from S. India. Both have strongly marked seasonal forms. 

[c] limbata is a species with sub-species amitm Friih. f rom Ceylon : 
sub-species limhata Moore from S. India to Bengal: sub-spccies placida 
DeNiceville from Sikkim to Burma. 

[d] sikkima Moore is a synonym of argiolus jynieana^ a protean sub- 
species of the wide-spread one of whose forms bothriuoides 

was m i s-spelt h 0 1 hr hid es in the ‘ Identification ’ . D ry season forms 
of placida j with reduced markings, are not always easy to separate 
from jynteana, 

[e] I prefer to retain the generic name Lycaenopsis as used in the 
‘Identification’ and deprecate the tendency to split up easily recognised 
natural groups into a number of genera. For instance the well-known 
genus Argynnis is now left whh a single species ! 

British AIuseum (Natural History), 

London,- ' f W. H. EV 

May 10, 1953. V.,-'.:. ■ - 

15 
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31, MORE ON BUTTERFLIES FROM NEPAL 

During the course of five months spent with a party of mountaineers 
under the leadership of Major H. W. Tilman, d.s.o., m.c., in Central 
Nepal in 1950, I made a small collection of butterflies for the British 
Museum. The 25 species included in the following list by no means 
represent the total number of varieties seen, but the list may be of 
some interest .as an addendum to Colontl Bailey^s ‘Notes on Butter- 
flies from Nepal’ which was recently published in the Journal (Vol. 50: 
64-87, 281-298). That the collection is so small is mainly due to the 
fact that I was primarily concerned with collecting botanical specimens, 
but is also due to the fact that, in my limited experience, butterflies in 
the hills are generally encountered flying at high speed down steep 
hillsides ! 

The area visited would certainly repay a visit by an experienced 
entomologist for it seemed to be particularly rich in such orders as 
Orthoptera, Coleoptera and Hymenoptera. 

With a single exception all the localities quoted, above 10,000 ft., 
are in a dry zone, the upper valley of the Marsiyandi River being 
protected by the Annapurna Himal which rises to over 26,000 It., and 
so effectually protects it from the monsoon. 

I am indebted to Mr. A. G. Gabriel of the British Museum for the 
identifications., 

Papilionidae 

1. Papilio philoxenus Gray f. typ. 

Evans 2.15. ^ , 

Common among bushes at the edge of fields. Thonje, 6,500 it., 

24-5-50. ... 

2. Papilio janaka Moore f. typ. 

Evans 4.4. 

Common among bushes at: the edge of fields. Thonje, 6,500 ft., 

26-5-50* 

3. Papilio niachaon everesti Riley. 

Evans 4.29. ; ^ 

Sparingly on bare open stony slopes and among dwarf juniper. 
Jargeng Khola, 15,500 ft., 5-7-50. 

4* Parnassius epaphus sikkimensis Elwes. 

Evans 13-3. 

Sparingly on steep grassy slopes. Khangsar, 15,000 ft,, 27-7-50. 

S* Parnassius hadrwickei f, correctus Bryk* 

Evans 13.4. 

Frequent on open grassy slopes. Jargeng Khola, 14,000 ft,, 3-7-50; 
Khangsar, 15,000 ft., 24 & 27-7-50. 

6. Parnassius delphius lathonius Bryk. 

Sparingly on steep rocky hillsides at great altitudes. Thorongse, 
18,000 ft., 6-8-50, 
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7. ' Cottas dabia ssp. 

, Evans i6.8. 

Sparingly on grassy slopes. Khangsar, 14,500 to 15,000 ft., 
27 » 7 ™ 5 o.; ' , 

8. Colias' lleldit Menetr. f. typ. 

Evans. 16.11; . 

Plentiful in grassy places, Manangbhot, 11,500 to 14,500 ft., July 
to September, 

9 . ' Xoiias arida ssp. , 

Evans'? 

On grassy hillsides. Jargeng Khola, 14,500 ft., 2-7-50; Khangsar, 
16,000 ft., 29-7-50. 

Satyridae 

10 . Lethe baladeva Moore. 

Evans 3.2. 

Common among bushes at the edge of fields. Thonje, 6.500 ft., 
24-5-50. 

11. Lethe nicevlllel Evans. 

Evans 3.9. 

Dtidh Khola, 11,500 ft., 23-8-50. 

12. Raphicera moorei Butl. f. typ. 

Evans 4.6. 

Frequent in grassy clearings in forest. Kupar, 8,000 ft., 18-8-50. 

13 . Paroeis sikkimensis Stgr. 

Evans 10.2. 

Sparingly among juniper scrub on steep hillsides. Khangsar, 15,000 
ft., 24, 27 and 29-7-50. 

14 . Aulocera brahminoides Moore. 

Evans ii.i. 

Sparingly on open hillsides among juniper scrub. Khangsar, 14,500 
ft. and Marsiandi Valley, 12,000 ft., 27 and 30-7-50. 

15 . Calierebia scanda optima Walk. 

Evans 13.5. 

Field on the edge of forest. Thonje, 6,700 ft., 30-8-50. 

Nymph ALiDAE 

16 . Vanessa kashmiretisis aesis Fruh. .. 

Evans 36.10. 

Sparingly between 12,000 and 15,000 ft., all specimens much worn. 
Jargeng Khola, 14,500 ft., 2-7-50 ; Khangsar, 14,500 ft., 27-7-50. 
Also in June. 
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17 . ■ Argyiiiiis cMMreni Grey f. lyp. 

Evans 39.2. 

Frequent in mixed forest. MarsiyancH V^alley, 9,00a ft., 

18 . Argynnis lathosila Issaea Moore. 

Evans 39.8. 

Fairly frequent. Marsiyandi Valley, 8,200 ft., 25-5-50 and Khangsar, 
14,500 ft,, 24-7-50 and 13,500 ft., 10-9-50. 

19 . Argynnis eugenia Eversm. 

Evans 39. n- 

Fairly frequent. Khangsar, 14,500 ft., 24-7-50 and 16,000 ft., 
29-7-50. 

20 . Melitaea arcesiairma Higgins.. 

Evans 40.5. 

Common. Manangbhot, 11,500 to 16,000 tt., at end of July. 


Lycaenidae 

21 . Celastrine hugelii Moore. 

Evans 20.19. 

Common. Among hushes at the edge of iields. Thonje, 6,500 ft., 
24-5-50 and 30-8-50, and Thangja, 6,700 ft., 20-8-50. 

22 . Zizeeria maha Koll. 

Evans 22.2. ^ . 

Among bushes at edge of fields, Thonje, 6,700 ft., 30-8-50. 

23 . Albuiina near pheretes Hubn. 

Evans ? 

Common in grassy places. Manangbhot, 12,500 to 16,000 ft., july. 

24. Polyommatus stoliczkana Feld. 

Evans 24.2. 

Common in grassy places and among junipers. Manangbhot, 11,500 
to 15,000 ft., July. 

25. Lyceana phleas Linn. 

Evans 35.2. 

Common locally in grassy places. Manangbhot, 12,500 to 14,000 
ft., July. 


Gadden’s Close, 
Ringwood, Hants, 
England, 

March 15, 1953. 


D. G. LOWNDES, 
Coloneh 
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32. A UNIQUE CASE OF A PROFUSELY BRANCHED 
PALMYRA PALM 

(J'VUh a photo) 

The tree photographed is an interesting case of palmyra palm 
(Borassiis flahellifer) growing 
near Tavabaconpoiir (Pondi- 
cherry). The tree is profusely 
branched clistally, having about 
a dozen branches each with 
its own crown of leaves. The 
crowns of leaves are normal in 
all respects. In six of them 
the growth of leaves is, 
however, as vigorous as in adult 
trees. Compare the crown of 
leaves of the branched tree 
with that of the tree in the 
background of the photograph. 

It appears that the branched 
condition is due to damage 
of the apical portion of the tree 
in an earlier stage of its life 
history, 

I am thankful to Mr. Abel 
Clovis (Judge, lk)ndicherry) for 
the photograph. 


Department of Botany, 
Annamalai University, 

ANNAM AL AI NA(i AR , 

March 23, 1953. 


T. C. N. SINGH 


33. NOTES ON THE PHOTOGRAPHY OF FOSSILS, WITH 
SPECIAL REFERENCE TO A SPECIMEN OF INDOBATRACHUS 
FROM WORLI HILL, BOMBAY 

[Communicated hy Charles McCann ^ New Zealand) 

(With a plate) 

This specimen, of a fossil frog from the Inter-Trappean Beds of 
Worli Hill, Bombay, presents a problem quite commonly met with 
in the photography of fossils, namely : that of a specimen whose 
colour matches that of its matrix and which lies in the same plane 
as the. matrix. ■ 

The problem of how to separate these two cannot be solved by 
either of the well-known 'plane-separation' or 'Goloiir-separation’ 
techniques. The former depends on a difference of plane between 
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fossil and matrix, so that light, falling obliquely, creates highlights 
and shadows. The latter on a difference in colour, or in tone of a 
coloui, that can be exaggerated by an appropriate colour filter. 

A close examination of this fossil shows that the skeletal residue 
does not he consistently in one plane but has become vertically dis- 
lodged m an irregular fashion, so that there are areas where the 
skeleton,^ although not actually overlaid by thin films of shale has, 
here and there, been pressed more deeply into its matrix. ’ Thus 
oblique mcident light, glancing across the uppermost plane, could 
not reach these sunken areas and would not, therefore, illuminate*' the 
whole oF what is vism to the eye. Clearly some method must be 

colour and relief, but is able to 
differentiate between possible differences in the reflection characteris- 
tics of theffwo substances of fossil and matrix. 

The writer has for some time been using an experimental camera 
designed tor carrying out research on such problems as this. With 
this apparatus it is practicable to submit a specimen to a series of 
tests in order to measure its reactions to various illumination and 
photographic conditions. In this instance it was found that while the 
skeletal residue behaved like a regular reflector, the shale matrix 
behaved like a diffuse reflector. 

When illuminated by a directional beam of light from a point 

Slight polarisation was noticed. When the collimated beam itself 
was polarised the effect was increased. With incident light at o° 
w? decreased, and appeared to reach a maximum at io°— at 
which the photographs were taken. The process of separation thus 
re y optical means, it was a matter only of commonplace dark- 
room practice to continue it further to a point at which maximum 
contrast was achieved without loss of detail. 

'llustrations show how the dark grey shale .was raised in 
fuf to the carbonaceous matter of the skeletal residue. In 

translations of the specimen it is important to note how the 
utside edges of the bones have registered as thin black lines, while 

nlcti/f^ the black in these 
shadow, but arises from the angle at which a regiilarlv 
.fleeting surface reflects light— the light is reflected awav from the 
curvature of the surface. On the other hand, interior 

rhi back an image of 

the light source- — mirrorwise. 

Between the outer edge of the bone and the central surface area 
f of graded tones. These have almost dis- 

. J pre-sent pictures owing to the contrast having been 

xaggerated for reasons already given. This has led to an increase 
in wi n ot the black outlines and an even greater increase in area 
ot the white portions. Fortunately this does not affect the accuracy 
of the lineal representation, since the thickening takes place in one 
direction only ^towards the centre — ^leaving the outer edge of each 
black line as in nature. 

Frorn the spreading of the white outwards a certain amount of 
information can be gathered about the^ spherical contour of the bone. 

A relatively wide white band indicates that a relatively wide area of 
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central surface is normal to the lens, in shoiH', that a section of 
the bone at that point would be more elliptical than circular. Con- 
versely, a very thin white line would suggest a raised knife-like 
edge. But in drawing these conclusions due allowance must be 
made for tonal distortions, for the angle of incident light, the 
diffuseness of the light and for the size of the light source. 

In summarising, it may be said that in the photography of certain 
types of fossils greater clarity may often be obtained by utilising the 
diversity of rellection characteristics of fossil and matrix and so bring 
about, in the first place by optical means and then by controlled pro- 
cessing techniques, a separation of the two that will enable printable 
illustrations to be made. At very small angles of incident light 
where no shadows are thrown the photographic image often reveals 
structural characters not evident in pictures taken by more oblique 


light. 

Dominion .Museum, 

Wellington, 


New Zealand, 


May 5, 1953. 



34. COMMENT ON ‘THE MANhJAL OF THE CHILKA 
LAKE—A SPECIAL NET FOR BELONIFORM FISHES’_ 


Dr, S. Jones and Mr. K, PI. Sujansingani in their note published 
in Vol. 50 (i) (pp. 287-288), have stated that Mam-/aP is a novel 
type of net used only in the Chilka Lake and that existing records on 
fishing methods in India and elsewhere in the world do not contain 
any reference to this type of net. 

Probably, the authors have not referred to HornelPs Fishing 
Methods, Part I, publislied in the Administrative Report for 1922- 
1923, Madras Bulletin No. 18, wherein he has described the same 
net under the name ‘Kuzhi Yalai’ used in the Negapatam backwaters. 
He has also stated that it is exclusively used for catching the gar-fish, 
Belone strongylurus. So there is no reason to believe as the authors 
say ‘this net has not been introduced from elsewhere but has bad its 
origin in this section (Balugan) of the Chilka region itself k 

BaLUGAN, ' . . 

May 28,^953,' M. PETER DEVASUNDARAM 

■ V35.' GLEANINGS:' 

Virus disease wins Pastures from Rabbits 

‘Australia’s greatest pest, the rabbit, is rapidly being brought 
under control by the planned introduction by the Commonwealth 
Scientific and Industrial Research Organization of the disease, 

myxomatosis'. ■ 

The disease is spread among rabbits by mosquitoes and, in the 
last three years, has gained such ground that the Lands Department 
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of Victoria now .estini^^^ that more than 90 per cent of the rabbits 
have been destroyed in large areas of the State. Similar destructioii 
is reported from many parts of New South Wales, South Australia 
and Queensland, with the result that farmers and graziers report a 
phenomenal increase in the carrying capacity of their pastures. 

The Minister for External Affairs, Mr. Gasey, who is also in 
charge of the C.S. I. R.O., said that if the gains won at such low 
cost were maintained, Australia’s carrying capacity would increase 
by the equivalent of 10,000,000 sheep. A Melbourne wool expert 
has estimated that myxomatosis may have increased the value of this 
year’s wool clip by ;;^20,ooo,ooo. However, Mr. Casey warned that 
in many districts, rabbits were showing increased I'esistance to- the 
disease and that, in a very few more seasons, myxomatosis might 
have lost most of its killing power.’ 

{A.S.LMl N ewsletter No. 

(Reproduced horn Science Newsletter No. 96, dated 4th March 
1953, Aem No. 1506.) 

Toads Hibernating tmder Water 

‘lhat frogs usually hibernate in the water of ponds is welhknown 
but there do not appear to be any records in literature that toads 
have the same habit. The following therefore is of interest. 

In 192^^ I constructed a concrete lily pond in my garden, 10 ft. by 
8 ft., by 2 ft. 9 in. in depth. A layer of sods covered by pea gravel 
some 6 in. in depth was put in as a foundation for the lilies and 
this was gradually increased year by year by the influx of dead leaves. 
Frogs {Rana tempo raria) spawned in the pond the spring after it was 
built and a year later toads (Ra/o hufo) followed suit. In subsec|uent 
years both species availed themselves regularly of the accommodation 
thus provided. — • 

A few years after the pond had been built I decided to fence off 
a corner in order to grow some Flags (Iris pseudaconis). This 
involved draining the pond and clearing it of the mud at one end. 
About mid-November the water was siphoned off and as soon as the 
bottom mud was fully exposed I waded in to clear it from the corner 
that had been selected. Almost at once a frog was exhurnecL It 
was quite torpid but shewed signs of animation as soon as it had 
been rinsed in water and placed in my hand. The next few spadef tills 
revealed more frogs, and then a toad was discovered. It also was 
torpid but when cleaned and placed in my hand quickly responded to 
the warmth. Subsequent digging shewed that in about 4 square 
yards of mud 17 frogs and 5 toads were in hibernation. These were 
later returned to the pond. 

In the following spring both frogs and toads were spawning as 

usual and they have continued to do so every year since.’ L. F^ G. 

Waddington. 

Reproduced from the British Journal of Herpetology, Vol. i, No. 
6, p. 1 12 (May, 1952). 


NOTES AND NEWS . 

to on Apii] 16, 1958 

Endiiid 'DuWnjcy * who has left India to settle in 

•.sSitod with fl,? R ^ years during which Col. Burton has been 
.issociated with the Bombay Natural History Society (be ioined in 

nSnS im hfwe oldest members) he ha^s shownjhe niLt lively 
wlk T ill rt a® lias ^b byword in Indian 

TndPT)Pndr.rSr+f^''°'*-°“’ Particularly since the attaimnent of our 

focus thf Senfi^n 1 ®f ^If i^lio lias done more to 

rocus the attention of governments, both Central and States, and of 

l^l^® Parlous eondition of our wild life and the 
r-inmid on 4®^ to the wholesale destruction that is 

of thJ «iCf ^ P®^®i®te“t hammering on the gravity 

the Tndi?n W°u l^’§^®ly respomible for the coming into being of 
s R.Srnt in h H: H. The Eajpramukh of Myfore 

7i *■ 7. I’ooklet he compiled at the instance of the latter 

fonn'th? nSnT ™ Plac®® in readily accessible 

(■di+n,.,ni! f i ^'ll the many important articles and 

bditoiials winch have been published on the subject in the Journal 

roTOniffpp= booklet will be a boon to all Wild Life 

^ tbe greatest assistance to them 

of the multifarious issues involved in this 
tHSa ^bis may be considered Col. Burton’s parting gift 

t 1 ? will^'l^ onr wild life for the national a.^set 

it is, will be grateful to him for the enormous pains that hare o-one 

into the preparation of the booklet. v-:* b t im na re ,,one 

benefaction left by Col. Burton to the Society— it is no 
lese-^is his admirable general index of the Journal. 'This was 
oiigmally prepared by him for his own use, of course, but at the 
- ominittee s request he has generously permitted us to publish it- in 
®®“Pl®^io^ of the 50th volume. With suitable 
Iiserfnf**fb”"'’r*^“ should be of inestimable convenience to .all 

iiscis of ihe Journal in general and to its editors in particular. 

Iw. ,^1 ^timbers of the Society will extend to Col. and Mrs. Burton 
be W wishes in their new domicile, and the editors hope that 

the uiiialii^r cooperation and encouragement they have alwavs j'eceived 
irom Col. Burton may be maintained. ’ 

* : ' ■ ' '-If ■ . » ' 

f, PP. 815^32) we published the Bombav 
W ild Annuals and Wild Birds Protection Act 1951. This Act cunie 
into force on 1st May 1953 and as detaded rules have been framed 

(• i^‘’’ nf one may and may not do is given below 

^01. tile benefit and convenience of sportsmen* 

- ^ P essential that all persons holding a licence under the 

Indian regis.ter all .their weapons on payment of Es. 2 

each, with the Wild Life Preservation Officer, The Commissioner of 
lohee m Lombiiy or the District Magistrate in the districts. This 

wjii be in addition to the ordinary ; arms' license -fee. 
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2. Pixcept in defence of life or property you cannot shoot any bird 
or aoiuial unless you possess a game licence which is of three kinds— 
Small Game, Big Game and Special Big Game. 

The following is entirely prohibited:-- 

Shooting of any game during the close season. 

Shooting or snainng the Great Indian Bustard throughout the 
year./^ . 

Shooting sambar and chital except males with horns 30" and 20" 
respectively, 

Shooting bison and elephant with a ride of smaller bore than 
400 H.V. or 500 Black Powder except a H.V. Magnum 375. 

Bhofiting game on private land except with the permission of 
the ow-ner. ’ ' 

(The distinction betw^een Forest, malki and other lands is 
eliminated and the game licences cover the whole of the State. The 
game blocks in the southern part of the State will be maintained, 
and w:Hl require separate booking). 

yt-^Tiooting in areas declared as sanctuaries. 

Bfmoting from motor cars (also other vehicles) either by day or 

night. 

Use of artifieiarHgWs except for carnivora over naturaP kills. 

Shooting during th^jhaens of night, i.e. one houi: after sunset 
and one hour before sunrise, bxcept over natural kills;’ 

Shooting any birds or animals ai or on their way to a salt lick 
or water-hole (except sandgrouse or water birds). 

Use of slugs out of a gun against deer, gazelle or antelope. 

Buying, selling or offering for sale of meat or any other part of 
a. wild bird or animaL ; 

Shooting any immature bird or animal; or of one accompanied 
by its young. 

Considering the important part the Society played in bringing 
into being the present Act and Buies, it is expected that its members 
^?ill extend exemplary cooperation to the State Wild Life Department. 
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FURTHER OBSERVATIONS ON THE GREAT INDIAN 
ONE-HORNED RHINOCEROS (R. UNICORNIS LINN.) 

BY 

E. P. Gee, m.a., c.m.z.s. 

(With two plates) 

Introduction 

Since writing the paper ‘The Life History of the Great Indian 
One^horned Rhinoceros (R. unicornis Linn.)’ published in VoL 51, 
No. 2, pp.. 341-348, more information on the mating, breeding and 
life span of this species of rhino is available from Kaziranga Wild 
Life Sanctuary in Assam. To this have been added some observations 
on rhino attacking humans, noises made by rhino, occasional sociabi- 
lity of rhino and dung heaps of rhino. 

Mating 

A fifth case of rhino actually mating was observed in Kaziranga 
by L. Rynjah, the Divisional Forest OflOicer, and R. G. Das, the 
Range Officer. While accompanying the D.LG. Police in the sanctuary 
on March loth, 1953, at 4 p.m., they came across a pair mating. L. 
Rynjah has described the incident as follows: ‘The female standing as 
usual and the male on the top of her back like the mating of buffaloes. 
We first saw them from a distance as the grass all around has been 
burnt and we approached quite near to them and they did not seem 
to mind us . . .. we watched them for about half-an-hour. When they 
finished they separated as other animals do and grazed again together 
nearby’. ' 

‘Three days previously’, continued L. Rynjah, ‘the Range Officer 
when conducting the American Consul General round the sanctuary 
saw the same pair running and playing between themselves and making 
a whistling like sound . . . the female passing urine at short and 
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* 1 ‘Roth these rhinos rushed towards the elephants 

s,opp«> i. £ron. of .l,e o.ophanfs 

is the same pair which ^ ^ nh=;orvt^d and photographed by 

These two whel I was taking R. C. Morris round 

me as early as on i-ii-i9d 2 wneu i & ^ Dungan on 

the sanctuary, again by me 3-t'*9j>3, Range Officer as late 

y.a-„S3. /''«>; .oSffi" Sonts, fcy »cr. msepar.ble; 

over a considerable period. mntino- recorded above falls 

It will be noticed that the four Lases occurred- 

within the same period in which t p . ^ February to the end 

a period of ‘two f 5^ mv elf convinc«l that there 

of April’. I am not yet, ‘X moiS of February. March 

is any such fixed Thich nearly all visitors come, very few 

2fno-2„rhbo« 

And again o"„’^5:S-i9o3 I guttle flirting. I am now inclined to 
one pair actually indulj,ec ^ February March and April; 

believe that the mam mating _s ^ ’ ^nd may possibly 

but that mating also occurs in Januaiy and iviaj , 

also occur in June, July and August. 

Breeding 

Anothc, C.SC of n nc.ly born 'Y" jfJ >” 

S5.ihrSa%n.«” r f - 
?„rirstor«y mciri;*.- 

■•;Xt'’™rgfb:rSy-us found caught tg in the masses 

“o'ffiS' ;"c s: at; 

baby which was ‘most savage with fear for the first . 
then became very quiet. There were six leeches on it, but i o 
li was a p^klSMur, and had no tushes and no teeth The plac^ 
I^ere the horn will grow was very soft. It was cal mg for its 
mother like a buffalo calf, and its mother was answei g 
distance with a similar call’. 
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The last picture taken of the Boora Goonda, a few months before it died 


Author 

The Kan Katta (Torn Ear) when it first came to Mihimukh had, in addition 
to its torn ear, a scar on its nose and three gashes on its flank. In this picture, 
taken a month later, the gashes had healed up 
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Plate II 


Attihor 

This pair, known as Romeo and Juliet, were seen together for five months 


A , Jairamdas 

Six of the seven rhino seen together at one mud wallow ; another one had 

just left 



I'he Range Ofticer sat u 
the baby rhino tied up belov 
(n'ossexl the stream and ap 
mulher and baby became re- 
but on. 12-8-1953 they., were 
tlie Hathikuli labourers. 

ih'esuming that this calf 
liax'c been. born on July 26, 
this means that mating .too 

11 ie dimensions of the c 
'hhe Hathikuli Ca 
Height 

l.ength (includ 


' . , Life S,pan 

Uiirra (.oomla .uid locrr tL local herdsmen on June 

if(l on June S, . become very slow in movement. On. 

, and it was observed dcld, outside the sanctuary 

,0 morninf,^ ol June 8, it was , ° Its teeth were very worn, 

ristr— .S .« „,d .g.. ... -.ure- 

ns' given by the Range Ofhcer, we. 

Length from root of tad to tip of nose ... 9 ,, 

Height at shoulder ... ••• "■ 14" 

Length of horn (front curve) ... ^ ^ 

\\ihre^b horn (at present market rate) ... Rs. 1,875 
den.., of .1,1. nne l)”” 

i„ Which it had ived a«d sanctuary 

,U, very place 'vhcre visitors msuaUy that another old 

'rhere is some consolation, o up to take its place, 

bull rhino, called the 901 katta, bas^ first arrived in this locality 

When the Kan Katta ( ‘ 2 charged the forest elephants 

„ear Mihtmukh in h'iTo''hnd^L’me visitor, but was warded off 
on which 29 'P' ‘ it on 14-12-1952, it seemed to have 

by shouts. 9n9 and since thJn it has become even more 

become used to ..^ar human habitation. 


Humans 

were twice involved in 
».2 -iqS 3 E. R. Dungan was 
they were playing, courting 
two companions, one 01 
orests of the sanctuary, 
i one of the two rhino 
A.C.F., a young man, 

1 but the rhino put oit ^ 


Rm.vo .\T'r.\CKisG 

no named Romeo and Juliet 
St humans. Firstly on 
ts of these two rhino as 
e another. With him were 

Assistant Conservator of I 
y approached 

d chasing the A.C.E. in 
he could over the dry groun 
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sudden burst of speed and easily cauglit up/ impact of 

its nose and mouth on the shoulder of the A.G.F., the latter fell 
headlong and broke his collar-bone. The rhino then quietly departed 
without attempting further pursuit. 

Again on 7-3-1953, when the Range Officer was taking the 
American Consul General round the sanctuary, both these rhino 
(Romeo and Juliet) ‘rushed towards the elephants and came as close 
as about 30 ft. but stopped in front of the elephants when the mahouts 
and Range Officer made a noise’. Three days later, when actually 
mating as previously described, this pair was quite unheedful of the 
presence of humans on elephant-back. 

In another part of the sanctuary recently a villager had placed 
some fish lines in the shallow stream which forms the southern 
boundary. One day he was inspecting these fish lines. While his 
dug-out boat was being pushed through the thick water hyacinth it 
actually struck a rhino which was resting unobserved in the water. 
The rhino rose up, put its foot through the bottom of the boat and 
inflicted an injury on the man with one of its lower tushes, causing 
a gash 6 in. long on the thigh. 

The following three cases were recently reported by an A.C.F. 
from Laokhowa Reserve, and I am indebted to the Senior Conservator 
of Forests for forwarding a copy to me. Laokhowa Reserve is an 
isolated continuation of Kaziranga westwards down the Brahmaputra 
river. I give the A.C.F. ’s own words as far as possible: 

I. ‘On 1-2-1953 . . . one of my Assistant Foresters, Khageswar 
Bora, went for enumeration of trees in a cut line . . . going forward 
with the enumeration book and the pencil in hand looking up at trees 
in front of him for direction to callipering. The reserve being very 
open with Simul and Koroi with plenty of thatch underground he 
could walk forward at a speed as the trees for callipering were very 
few- He was thus going forward with his eyes fixed above, suddenly, 
when he looked down, he was face to face with a full grown male 
rhino. The rhino looked at him, he dropped down his pencil and 
the note-book on the spot and screamed out “Oh, I am undone, I am 
undone”. 

‘At the same time he was pacing backwards fixing his eyes on the 
rhino which was so long looking at him curiously; and hardly he 
paced back about 6 steps when the rhino rushed forward and pushed 
at his right knee with his mouth. After two pushes, the Assistant 
Forester fell down on his buttocks on , the thatchy ground. He 
raised his two leg‘s and kicked at the rhino’s mouth and at the same 
time screamed out. The rhino paused for a moment and then walked 
back about 15 ft. from the Forester. Thinking that the rhino had 
left, the Forester got up instantly to run. 

‘But io, the rhino stopped and looked back when it saw that the 
fellow had got up the rhino again rushed at him. Surprisingly 
enough this time also he knocked the Assistant Forester at the same 
knee and got him down. The Forester repeated the same thing. 
Suddenly the rhino began to run at his heels. 

‘The Assistant Forester got up, called for his two Abor labourers 
and picked up his note-book, pencil, hat, etc. He took rest on the 
spot and then continued his works. After completing the enumera- 
tion in the line he returned back to the camp in the afternoon and 
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reported to me. He got bruises on his right leg and no injury was 
done to him.’ , 

2. Hn the same reserve of Laokhowa on another day two of the 
men were cutting thatch. A rhino’s path in the forest is just like 
a footpath. You can quite easily go on such a path even if it is 
in very dense thatchy area. The men were cutting thatch just near 
a rhino’s path. They could hear nothing as the sickle made a sound 
with the thatch which could easily submerge any other sound. 

‘They were engrossed in their works cutting the thatch leaniiig 
forward with their haunch up when suddenly they got a tremendous 
knock on the buttocks and both of them fell on their faces. When 
they looked up they saw one wild rhino on his heels. The fellow 
knocked them down with his flattened big belly without any know- 
ledge to himself. The rhino passed and the labourers resumed their 
works.’ ' 

3. ‘On another occasion by the same time in the same reserve 
one of the labourers was returning to the camp in the evening with 
two bundles of thatch dangling on two sides of his shoulder. With 
such a load the labourers generally go on strides rather than walk. 
Unfortunately he W’^as coming on a rhino’s track. 

‘All on a sudden he felt a rhino heading through his opening in 
between the two legs. This happened when the rhino was coming* 
from behind with his head downwards (it is known that head of a 
rhino lies much lower nearer the ground). The fellow could not think 
a moment when he found himself lying on the rhino’s back with 
his back on it, the load of thatch bundles being fallen on sides. In 
the next moment the fellow was thrown on one side of the track 
and the rhino trudged along forward very majestically.’ 

Case I seems to confirm the experience of the first episode with 
Romeo and Juliet: that rhino do not usually press forward their 
attack once a man has been downed. Case 2 is peculiar — rperhaps it was 
because the men were ‘down’ all the time that the rhino ignored 
them. Case 3 is extraordinary, and comment is difficult. 

Noises made by Ri-hng 

Early writers on natural history in India have described the rhino 
as uttering no sound except a repeated grunt. For example (Sterndale 
1884): ‘The only voice of the beast recorded is a grunt’. Sportsmen 
in the last century, however, have referred to the noise made by a 
rhino when wounded, and one of them (Lt.-Col. Pollok, 1879) wrote 
‘. . . it makes such a noise it can be heard a long way off. The 
noise once heard can never be forgotten’. 

I myself w^as present at the capture in 1949 of a young female 
rhino, caught in a pit for the Cairo Zoo. It uttered deafening crie,s, 
to be answered by its mother in the distance. 

During the last cold weather in Kaziranga some interesting obser- 
vations go to show that a whistling noise is made by rhino at the 
time of courtship, probably by the female. In the afternoon of 3“2- 
1953 E. R. Du ngan observed for half an hour a pair of rhino at 
Laodhubi Bheel playing and courting. One was- whistling and the 
other was snorting— he could not be certain which sex was making 
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which noise, but: thinks that the male was doing the snorting and 
the female the whistling. 

Again at Mihimukh in the early morning of 13-2-1953 he .saw 
another pair chasing each other, whistling and snorting. ' And on 
7-3-1953 there was the case of the Range Officer seeing I^omco 
and Juliet ‘running and playing between themselves and making a 
whistling-like sound . . . .’ 

A theory has been advanced (S. Dillon Ripley, 1952) that when the 
urge to mate comes on, rhino take to wandering— the whistling sound 
being a ‘recognition’ sign between physiologically-attuned members 
of the opposite sex. But the cases of whistling noises reported to 
me and described above occurred only during the courting stage, and 
appear to have been made by only one sex, the other sex making the 
■ snorting noises. Further observation on this point is needed. 

Occasional Sociability of Rhino 

The Great Indian One-horned. Rhinoceros is generally .regarded as 
a solitary animal, and it has also been suggested (S. Dillon Ripley, 
1952) that rhino are solitary except ‘during a fight or when mating' 
and that dung heaps belong' to individual rhino of either sex and denote 
‘territory’ when they are not in mating condition. 

But from personal observations made in Kaziranga since 1939 I 
have found that, although the rhino is not actually a gregarious 
animal, there are certain conditions other than sexual which bring 
them frequently . together. At the time when the areas of burnt-ol!' 
grass produce tender green shoots in the spring rhino will congregate 
in small groups w'hile grazing; and I once saw as many as six rhino 
in this way within a space the size of a football field, and have often 
seen them in threes and fours. ’ 

At the time, also, of standing rice crops during the months of 
August, September, October and November the same phenomenon 
occurs. For example on 15-8-1953 I visited the area at Kaziranga 
known as Kohora Grazing, which is outside the sanctuary but tvp’ca! 
rhino country and adjacent to cultivated rice fields. Within two liour.s, 
in an area of about one mile long by a quarter of a mile wade I counlcd 
twenty-two rhino at close quarters, without searching for them in 
the elephant grass. They frequented this open area in the daylime, 
and were in the habit of raiding the newly planted paddv at nighi,’ 
so the local people told me. In one place four rhino, 'ihree acluii 
and one three-quarter-grown, were huddled togctlier on drv ground, 
so close that they were almost touching each other. Further on was 
a pair together in some shallow water. Later 1 came across seven 
rhino together— the Kan Katta a little apart and Ihe other six dosi.-r 
together, air seven of them in an area of about one acre. Two of 
them were a pair and walked away together, and after a short while 
indulged in a little flirting. 

There is also the case of Romeo and Juliet remaining- as a pair 
for at least four months before mating. And again there is the 
peculiar phenomenon of several rhino collecting at a small mud-hole 
during the hot days of the monsoon. When monsoon floods invade 
the sanctuary, the muddy wallows so much sought after by rhino 
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for warding* of flies are very few and far between. The few that 
exist are in great demand, and several rhino sometimes have to share 
a wallow. For example, on 33-7-53 A. Jairaxudasy while visiting 
Kaziranga in company with the Range Officer, saw no less than seven 
rhino lying in the same small mud wallow, which was so small that 
the animals were all touching each other. 

Dung Heaps and ‘Territory’ 

As for dung heaps belonging to individual rhino and denoting 
territory my own observations do not confirm this. It is my personal 
belief that, although rhino generally remain in one particular part of 
the sanctuary, they move about freely within that locality according 
to availability of grazing, mud wallows, water, crops to raid and 
so on. 

I believe that dung heaps are used by any rhino which happens’ 
to be passing by, after the fashion of dogs at lamp posts. On 3-1- 
^953 while observing Romeo and Juliet in a place at least one mile 
distant from where I had seen them on 1-11-1952, I was following* 
them on elephant-back. Juliet was leading and Romeo was close at 
her heels, and our elephant was at their left flank, slightly behind. 
As we were all passing a dung heap Romeo noticed it, turned off his 
course to it and went through the motions of defecating — ■without 
much result. Then he resumed his journey. 

Again on 15-8-1953 I was on elephant-back observing a large bull 
rhino as it was making its way westwards. I kept directly along- 
:side it at about fifty yards distance, waiting for a suitable opportunity 
to photograph it. After we had gone about a quarter of a mile in 
this way, the rhino noticed a dung heap in between us. Leaving 
its course and coming in my direction up to the dung heap, it turned 
round and deposited its dung. Then it resumed its course. My 
mahout, who said he had known rhino and their habits since he was 
a boy, stated that dung heaps ‘are found all along rhino routes and are 
used by any rhino coming along’. 

In this connection it is interesting to note that another observer 
(Bengt Berg, 1933) seems to have come to the same conclusion after a six 
weeks’ sojourn in the Jaldapara Sanctuary of Bengal. He says (I 
quote from a rough translation): ‘I found that the old assumption 
that the rhino visits the same place daily to relieve himself is not 
quite correct. It rather seemed to me that where one rhino had left 
his dung (the odour is overpowering) another one passing the spot 
was wont to do the same’. 

It may also be noted that a sportsman-naturalist (Thom, 1935) 
has made similar observations on R. sumatrensis in Burma’: ‘The 
Sumatran Rhinoceros very seldom deposits its dung in the same spot 
daily. As a matter of fact, they seem to me to only do so when 
they accidentally cut across their own tracks at a spot where they 
have previously evacuated. The odour of the droppings, even though 
not their own, seems to attract the animal’s attention and causes 
it to halt and evacuate at the same spot’. 

In the area of Kohora Grazing and Vasalimari Bheel in Kaziranga 
4t has been possible during the cold weather of 1952-53 to observe 
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some ten or tweW rhino, four of which •were recognisable and knowir 
by name— Boorra Goonda, Kan Katta, Romeo and Juliet. These four 
recognisable rhino, together with the others, passed and repassed each 
other within a locality of about one and a half to two miles across 
I presume that a weaker rhino will give way to a stronger one, or 
else It gets injured. I also presume that if two rhino which consider- 
ed themselves^ equal were to meet in the non-mating season there 
^ %ht and the loser would henceforth give way, thii.s 
of fowls'"^ ^ precedence, or ‘peck order’ as in the case 

certain : there is a lot of ‘scrapping’ going on all 
s^L tor? faTs'' and there are a great number of rhfno with 

Tt,« « ® gashes, the majority of which may be bulls 

cow rhino also .fighting among themselves .should 

fi?ht on thfsXc?^^ 

Kan Katta (Torn Ear) at Mihimukh on 14-12- 
i 9 a 2 , this bull rhino had a torn ear, three ga.shes on its right Lik 

had retfefited"trth'°®‘'i ’^cen defeated in btttle and 

Goonda fn oil K if^^ ^''"Ctuary. Thereupon the Boorra 

falf n ’ ■! f Without Opposition and withdrew 

half a mile upstream to the east. 


References 
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HYPERICACEAE 


Herbs or shrubs rarely trees. Leaves oppoi 
often marked with transparent or black dots 
solitary or cymose, terminal or even axillary • ^ 
Sepals and petals each 5, rarely 4; petals conic 
indefinite, free or variously united in t-e bu 
yary 3-5 or i -celled ; style free or connate ; 
axile with few or many ovules, rarely a solita 
a seplicidal or locuhcidal capsule, or an indehisc 


Characters the same 


Sepals 5, unequal; petals decidi 
Stamens 5, adelphous” at the ! 
ovary 5-ceIIed 

Styles longer than the ovary 
Glabrous shrubs 3-6 ft. ; k 
elliptic to ovate-lancec 
Cymes terminal, 3-c fiowere 
Glabrous .shrubs 1-2 ft. ; le 
oblong'-lanceolate. Cymes n 
flowered 

Styles not long*cr than the ovary 
Glabrous shrubs 6-8 ft.; cy 
terminal and corymbose, 
flowered ; flowers 2 in. diam 
Glabrous shrubs 1-3 ft. ; cy 
terminal; few flowered; flo^ 
I in. diam. ... 

■sepals 5, connate at the base, ei 
or unequal. Petals persistent. ; 
mens' 3-adeIphoi 
3 -celled 

Stem 1-2 ft. 
paniculate 


cermmni. 


3. H. hookenaniim. 


4, H. patiihim 


stoloniferous. Cymes 
Capsule I in. ... 


5* H. elodeotdes, 
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Stem slender, diffuse or prostrate. 

Cymes few flowered. Capsule 

in. ... ... ... 6. .//. 

Sepals 5; peUils persistent. Stamens 
connate at the base; ovary i -celled 

Stem tufted or prostrate 1-15111. ; 
leaves 4 in. or less. Flowers 
■} in. diam. ... ... 7* japoniemn, 

1. Hypeyicum cernmini Roxb. 

IVallich 4803 ! 

2. JrJypericiim corji/oliienz. Choisy.^ 

IFa/izc/z 4804 ! Scullyp no number, no locality! 

3. Hypericum hookerianuni W. & A. 

var, leschenaultii Choisy. Sepals acute. Ref.: Hooker 
Flora British India i : 254, Wallich from Nepal. 

var. linearis Banerji. Leaves very narrow, acute. Banerji 
95, Tinpipli to Nepalthoke ! 

4. Hypericum patiilnm Thunb. 

Wallich ^Sog \ Maries y no number, no locality! Scully^ no 
number, no locality ! Bar k///, 29597, Ghessapani & 29809, Chandragiri 
Pass ; Mukerji ; Banerji 72, Dhulikliel to Kuwapani ! 

5. Hypericum elodeoides Choisy. 

Wallich 481231 Scully 205 and 310, no localities! Burkill 
29664, above Markhu. 

6- Hypericum wightianum Wall. (wSyn. H. ruipaulensis Dyer, non 
Choisy) 

Ref.: Hooker’s Flora British India i : 256, from Nepal. 

7. Hypericum japonicum Thun^ 

Aezz/Jy 49 and 316, no localities 1 Burkill 29671, Markhu, 
and 29848, Kakni ; Banerji Narkata to Mahadeophedi ! 


GUTTIFERAE 
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Key to the genera 

Ovary cells I -ovuled; style short or o- 
stig-ma larg-e. Fruit fleshy 
Ovary 2-cellecl with 2 ovules in each cell* 
style distinct ; stigma small. Fruit 
dry ... ■ . 


Garcinia. 


Mesua. 

I * Garcinia Linn, 

Trees or shrubs with vellow inipp T ■ 

stamens many, free or varionJv t ^ale flowers : 

the inner fnglesofirch eeir^T^^^ solitary on 

Garcinia paniculata Roxb. 

A Wallichian sheet in Herb. Calcut, doubtfully from Nepal. 

2. Mesua Linn. 

. 1 rees. Leaves opposite, thick, often transoarent rlnf < iri 

polygamous or hermaphrodite laro-e snlimrv ^ ^ ^ Flowers 

terminal. Sepals and netnk’ cP in_ pairs, a.Killary or 

large and erect. 0\ary a-celled"^- style Ion indefinite, anthers 
in each cell. Fruit usinllv wonrlv " m peltate; 2 ovules 

Seeds without aril. ' ’ subtended by the lignified sepals. 


M 


Mesua Jerrea Linn. 

*• ““""P > 8 ? 


IHLACEAE ( 1 ERNSTROEMIACEAEj 

StpMes o. I. lowers mostly solitary rarely paniculate or racemos 
often show}, actmomorphic, hermaphrodite rarely unisexual Brnr<- 
paired belovyhe calyx. Sepals 5, free or slight comSe, UhS; 
I ctals ... Iree or slightly connate, imbricate or contorted Stam 
indefinite m several series, rarely definite ; hvpogvnous fr'ee or sSil 

cdlfcd, style.s tree or connate; ovules 2 or more in each cell 'rir 
, pldtentation axile. Fruit septicidal or loculicidal or indehiscent. 

Key to the genera 

Anthers basifixed 

Mowvrs iiermaphrodite ; ovary 3-1- 


I. Cleyera, 


2. Eurya 


blowers dioecious; ovary 2-3-celied ... 
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Anthers versatile 

Trees with papery leaves. Seeds 

winged ... ... ... 3. Sckinia. 

Us-ualiy shrubs with membranous 
leaves. Seeds wingless ... Camellia, 

1. Gleyera DC. 

Trees or shrubs'. Leaves entire or crenate-serrale. Peduncles 
shorter, often fascicled, flowers small, bracts minute or o. Sepals 
5; petals 5, more or less connate at the base. Stamens many. Ovary 
2-3“Celled; style elongate, 2 -3 -fid at apex; ovules many. 

Cleyera japonica Thunb. (Syn. C. ochnacea DC.— ^Dyer in Flora 
British India i: 283). 

Ref.: Hooker’s Flora British India i: 283. WalUch^ from 
Nepal. BwrMZ 29974, near Kathmandu. 

2. Eurya Thuiib. 

Shrubs. Leaves glabrous, usually crenate-serrate. Flowers small, 
dioecious, sessile or shortly pedicellate in axillary clusters, or rarely 
solitary. Sepals and petals 5 each, imbricate. Sfamens in male 
flowers 5-15, usually 12. Ovary 2-5-celled with as many free or 
united styles; ovules many on axile placenta. Fruit a small globose 
or ovoid berry. 

Key to the species 

Flowers crowded ; peduncles 3 bracteolate i. E. symphcina. 

Flowers about 5; peduncles 2 bracteolate 2. E. acuminata, 

1. Eurya symphcina Blume. 

Ref. : Hooker’s Flora British India i: 284. WalUchy from 
Nepal. Burkill 29620, Chessapani Pass ; Banerji igi, Reserve forest 
near Okhaldunga ! 

2. Eurya acuminata DC. 

WallicJi 1464! Burkill 29695, forest above Chitlang; 
Maker ji; Banerji and 62, both between Dhulikhel and Kuwapani ! 

3. ScHiMA Reinw. 

Trees with papery leaves. Peduncles usually erect, axillary or 
solitary, or the uppermost shortly racemed. Flowers 2 bracteolate. 
Sepals 5, subequal. Petals 5, much larger, connate at the base. 
Stamens indefinite, adnate to the base of the petals. Ovary 5, rarely 
4- or 6-Gelled ; style simple or slightly lobed at the apex ; "stigma's 
spreading. Ovules 2-6 in each cell, attached laterally. Fruit a woody 
capsule. 


Schima walUchii Choisj, 

Wallich 1455! Burkm Bhemphedi to Sisig-arhi ; Miilzerji-, 

Banerji 6o, Dhulikhel to Kuwapani ! 407 Wapsakhani ! 






T 
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4. Camellia Linn. 
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C. th elf era. 
C. dnipifera. 


Trees or shrubs. Leaves evergeen, serrate, coriaceous or memb- 
Sed SeS’^^^ r un7’ aggregated, sessile or shortly 

rfcSed ■ “o""!'™* “ ■'*' ‘““I' i""™l“rer”o“r; 

Seed, „spalI;sSK^y^L^fi 

Key to the species 
Shrubs with leaves 4-8 by i|'-2j.in.; 
sepals glabrous ; styles united for their 
length 

Shrubs Or small trees with leaves 3-4 by 
i-if in. ; sepals silky externally ; styles 
nearly free ... ... 

1. Camellia theifem Griff. 

Burkill 29823, Thankot ; 29630, near Tambakhani,. 

2. Camellia dnipifera Lour. 

M l Flora British India i: 292. Wallich from 

epal; Mukerp; Banerji 186, Reserve forest near Okhaldunga l’ 

ACTINIDIACEAE 

Trailing or climbing shrubs. Leaves alternate, simple elabroup! or 
with stngose simple or stellate hairs. Stipules absent.’ Flowers hi 
axillary cymes or fascicles rarely solitary, hermaphrodite, polyglmLa 

deciduoiTr'staiTn ^ each, imbricate or sub-contorted,’ 

deciduous. Stamens 10 or more; anthers versatile. Ovary c- or more’ 

celled or sometimes the carpellary walls scarcely reaching the cental 
axis, styles united or many and spreading. Ovules lo^or more in 
capsule ’ ^^"tral axis. Fruit a berry or a drjl 




Actinidia Lindl. 


The same characters. 

Actinidia Lindl. 

Wallich 6634! 


SAURAUACEAE 

Trees or shrubs. Leaves alternate, simple, mostly serrate with 
■strong paral el nerves diverging from the niidrib, ^often roughlv 

n sniill^ l^ypogynous, mostly hermaphrodite, 

o , 1 v^ 9 panicles. Bracts small and remote from 

caUx. Sepals 5, imbricate. Petals 5, imbricate, free or connate into 


778 JOURNAL, BOMBAY NATURAL HIST. SOCIETY, Vol. 51 

a short tube ^ at the base. Stamens indefinite, .adnate to tiie bast', of 
the petals ; anthers small, versatile. Ovary 3-5-cclled ; styles 3-5, fntc 
or variously united. Ovules numerous in each cell^ on axile placentas. 
Fruit a berry, rarely dry and slightly dehiscent. 

Saurauia Wiild. ■ 

The same characters. 

Key to the specie 

Flowers in axillary panicles. Bracteoles 
elliptic acute; petals recurved at the 
apex ... ... ... ... 1. S. iiapaulensis. 

Flowers in fascicles. Bracteoles linear- 

deltoid ; petals not recurved at the apex 2. S, fasciculata. 

1. Saiiraiiia napaulensis DC. 

WalUcJi 1460 I Maries^ no number, no locality! Scully, no 
number, no locality ! BiirkiU 29494, above Bichiakoh ; Bancffl 226, 
Okhaldunga ! 

2. Sanruiiia fascicidata Wall. 

BNinichi^eSl 


STACHYURACEAE 

Shrubs or small trees. Leaves cxstipulatc, alternate. Flowers 
small in axillary racemes or spikes. Bracteoles 2, connate at the 
base. Sepals and petals 4 each, free, imbricate. Stamens S, free ; 
anthers opening lengthwise. Ovary 4-celled ; style simple witli a 
capitate peltate stigma. Ovules numerous on axile placentas. Fruit 
a 4-celled berry. 

Stacmyurus Sieb. & Zucc. 

^ The same characters. 

Sfnchyurns himalaicus Ilk. f. & T. 

Wallich 7417! Mukerji] Banerji 518, Hatia to Honga<m ! 

DIPTEROCA R PACE A E 

Resinous trees. Leaves alternate, entire or rarely crenate, pennt- 
nerved, usually with small stipules. Flowers regular, hermaphrodite, 
usually sweet scented, in many or few flowered axillary and terminal 
racemes or panicles. Calyx free and campanulate or short and adnate 
to tlie base of the ovary. Petals contorted, connate at the base 
or free. Stamens indefinite, 15, 10 or 5, variously connate or free; 
fllaments dilated at the base and connectives often produced into an 
appendage. Ovary usually slightly adherent to the calyx, usually 3- 
celled rarely 2- or i-celled; style usually entire; ovules lateral or basal, 
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2 in each cell. Fruit an indehiscent nut or a 3-valved capsule enclosed 
in the accrescent calyx and often winged due to the elongation of 2 
or more sepals.. 


wShorea Roxb. 


Shorea rohusta Gsiertn. 

Ref.: Burkill’s Notes from a Journ. to Nepal| 147, 

Deoraii ! ' , 


MALVACEAE 


Herbs, shrubs or rarely trees ; stellate hairs often present. Leaves 
alternate, palmi nerved, simple or lobed. Stipules free or caducous, 
or o. Flowers regular, bisexual or rarely dioecious, axillary, terminal, 
solitary, clustered or paniculate. Bracteoles 2 or more, free or connate 
forming an involucre, sometimes o. Sepals 5 rarely 3-4, valvate more 
or less united. Petals 5, twisted, slightly united at the base with 
the staminal tube. Stamens indefinite, rarely few, united into a tube 
monadelphous or becoming divided at the top into several groups ; 
anthers monothecous. Ovary 2-many-celled ; ovules i-many in each 
cell ; plancentation axile ; style distinct or connate ; stigmas linear, 
peltate or capitate. Fruit a career ulus of dry indehiscent mericarps or 
a loculicidal capsule. 


Malva . 


Sida> 


Carpels separating trom tlie axis 
maturity 

Styles as many as the carpels 
Bracteoles 3 ; carpels rounded 
dehiscent 

Bracteoles o; carpels burstin 
regularly 

Styles twice as many as the carpels 
Leaves with a large gland at the base 
of the mid-rib, beneath ; bracteoles 
triangular-lanceolate 
Carpels' not separating ; fruit capsular 

Bracteoles not spreading; capsule 


lh*ees of great height, rarely of medium size. Leaves with inter, 
mediate and ultimate reticulations inconspicuous, stipules large, 
coriaceous or persistent. Flowers in axillary or lax terminal panicles. 
Bracts usually persistent. Sepals imbricate and slightly adnate. 
Stamens 15 in each series, occasionally as many as 100; connectives 
with a subulate extension. Ovary 3-celied ; 2 ovules in each cell ; 
stigma entire or 3dobed. Fruit closely surrounded by the bases of 
the persistent sepals, outer 3 of Avhich are developed into wings. 


K ey to the ge n era 
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1 . Malva Linn. 



Pubescent herbs. Leaves lobed. Flowers axillary, solitary or 
clustered*, pedicellate. Bracteoles 3. Staminal tube at the top divided 
into numerous antheriferous filaments.. Ovary many-celled; ovules i 
in each cell; styles as many as the cells, filiform. Mericarps forming 
a round depressed fruit, separating when ripe from each other and 
from the axis, indehiscent. 

Malva verticillata Linn. 

Wallich 1884/1 1 

2. SiDA Linn. 

Herbs or undershrubs', pubescent with siinpie or steHate hairs. 
Leaves toothed; stipules linear. Flowers pedicellate, axillary, soli- 
tary or clustered. Pedicels disarticulating in the fruit at a joint below 
the calyx. Bracteoles o. Sepals 5, connate below. Petals small, 
white or yellow. Staminal tube divided at the top. Ovary 5-12-celied ; 
ovules pendulous, i in each cell ; styles as many as the carpels ; 
stigma terminal. Fruit depressed globose enclosed in the calyx. 

Key to the species 

Plants velvety ; awns of carpels exceeding 

the calyx. Carpels 10 ... ... 4. cordifoUa. 

Plants pubescent or tomentose (not vel- 
vety); awns shorter than the calyx / 

Carpels 5. Leaves cordate or trun- 
cate ... .... .... I* veronicaefoUa, 

Carpels 6-10 

Leaves linear-lanceolate, gla- 
brous. Peduncles as long as 
the petioles ... ... 2. 5. acuta. 

Leaves more or less rhomboid, 
pubescent, hoary. Peduncles 
twice as long as the petioles 3. S. rhombifolia. 

I. Sida veronicaefoUa Lam. (Syn. S. JiumiUs Willd.) 

Maker ji; Banerfi 433, Banspani to Faktaru! 


2. Sida acuta Burm, (Syn. S. car pinif olia hinn.) 

Ref,; Burldirs Notes from a Journ, to Nepal., 


3. Sida rhomhijolia Linn. 

Ref.; BurkilPs Notes from a Journ. to Nepal. 
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3, Urena Linn. 

Herbs or undershrubs covered with harsh tomentum. Leaves 
angled or lobed with a large gland at the base of the mid-rib below. 
Flowers sessile or shortly pedicelled. Bracteoles 5 connate at the 
base, adnate to the calyx tube. Sepals 5, connate ’into a campanu- 
late tube. Petals 5, united below to the staminal tube. Stamens 
monadelphous bearing sessile or shortly stalked anthers. , Ovary 5- 
celled, I ovule in each cell; style branched into 10; stigma capitate. 
Fruit echinate. 

Urena lobata Linn. 

tVaUich 1928 ! Ref. ; Burkill’s Notes from a Journ. to Nepal. 

4. Hibiscus Medik. 

Herbs, shrubs or rarely trees. Leaves stipulate, palmately lobed 
or cut. Inflorescence axillary or rarely terminal racemes. Bracteoles 
5-12, rarely more or less or even o. Calyx 5-lobed or 5-fid. Petals 5, 
connate at the base with the staminal tube. Staminal tube truncate 
or 5-toothed at the top, stamens at various heights. Ovary 5-celkd ; 
ovules 3 or more in each cell; styles 5, connate below; stigma capitate. 
Fruit a 5-valved loculicidal capsule. 

Key to the species 

Calyx spathaceous, splitting down one 
side and falling off at flowering time 

Leaves ovate, usually palmately 
divided into 3-7 oblong-lanceolate 
lobes. Peduncles equalling the 
petioles. Bracteoles 6-10. Capsule 
lanceolate ... ... ... i, H. ahelmoschus. 

Calyx with 5 distinct teeth and persis- 
tent in flower 

Leaves rounded or obtusely 5-angled. 

Peduncles much shorter than the 
petioles. Bracteoles lOriS; cap- 
sule ovoid ... ... ... 2. H. cancellafus. 

Leaves cordate, palmately 3-iobed. 

Bracteoles 4-8. Capsules oblong 3. H. lampas. 

1. Hibiscus ahelmosclms Linn, 

Wallich 1915 ! (I am doubtful if the sheet is from Nepal.) 

2. Hibiscus cancellatiis Roxb. 

Wallich 1920! Bzfrfei/J 29436, Simalbasa to Biachiakoh. 

3. flihiscHs Uunpas Cm. {Syn, ThespeSiia lampas Dais. & Gibs.) 

Biirkill 29478, Simalbasa to Biachiakoh. 

2 ' : ^ - V ; 
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bombacaceae;;;.;//;'^^^ 

Trees. Leaves simple or digitate, alternate. Stipules deciduous. 
Flowers hermaphrodite, large and showy. Galyx closed and valvatc 
in bud, rarely deeply lobed, often subtended by an epicalyx. Petals 
often elongate or o. Stamens free or united into a tube; anthers 
i-celled. Ovary 2-5-celled ; style simple, capitate or lobed ; ovules 
2 or more in the inner angles of each cell. Fruit a loculicidal capsule, 
dehiscent or indehiscent. 

Key to the genera 

Leaves simple or lobed. Bracteoles 4 - 51 . Kydia, 

Leaves digitate. Bracteoles o ■ ' 2. ' Bonibax. ■. 

1 . Kydia Roxb. 

Trees with stellate tomentum. Leaves usually lobed, palnii nerved. 
Flowers panicled, polygamous ; bracteoles, stamens and styles vary 
in different sexual forms. Bracteoles 4-6, obovate or spatlmlau? ac- 
crescent and spreading in the fruit and forming dry spathulat<‘ wings. 
Sepals 5, divided to the middle into 5 ovate lobes, persistent. Petals 
normally 5, unequally bilobed. Staminal tube divided about the middle 
into 5 divisions each bearing 3 reniform anthers. In female llowers 
stamens reduced in number or o. Ovary 2-3-celled, ovules 2 in each 
cell; style with 3 branches. Fruit a 3-celled loculicidal capsule woolly. 

Kydia calydna Roxb. 

BurkUl 29443, Simalbasa to Biachiakoh. 

2. Bombax Linn. 

Trees with butressed trunks, clear of branches for a long distance 
from the ground. Leaves digitate, deciduous; stipules small. 
Flowers appearing before the leaves, clustered to\vard.s the ends 
of the branches. Calyx leathery, cup-shaped, irregularly labed* 
Petals 5, oblong, obovate or linear. Stamens polyadelphous, indefi- 
nite. Ovary 5-celled; ovules numerous in each cell; style clavate, 
divided into 5; stigmas 5. Fruit a capsule dehiscing by 5 leathery 
valves or woody. 

Bombax malaharicum DC, 

Burkill 29569, Hettaunda to Guelbi. 


STERCULIACEAE 

Herbs, shrubs or trees, the herbaceous parts usually pubescent. 
Leaves alternate, simple or digitate, entire, toothed or lobed, usually 
stipulate.. Flowers in axillary cymes, regular, i- or 2-sexuaL' Sepals 
5, more or less connate. Petals 5, free or connate at the base or o. Sta- 
mens 5 or many, monadelphous or rarely free; anthers in heads or in a 




P^^NTS FROM east NEPAL 

single ring at the apex of the column or disner« 
the tube or arranged along the edge of a cun' 
staminodes. Ovary free 4-5- or rarely io-12-celle 
ovules 2-many m each cell attached to the inn 
many as the cells of the ovary, distinct or cot 
a 5"Valved locuhcidal capsule, sometimes of i 6 
twisted follicles. 


n.ey to Hie genera 

Flowers uni.sexual. Petals o 
Follicles usually coriaceous, dehiscent; 
seeds not winged. Leaves simple or 
digitate ... 

Flowers hermaphrodite. Petals present ' 
Staminal tubes distinct from the 
carpels and not enclosing them. No 

staminodes 

Staminal tubes elongfated bearing' 
the stamens ^ ' 

in a cone* Style with 
matic lobes 


j. Sterciilia 


on its outer surface 
S-io stig- 

Q* . * , * ovary 5-iG-celled 2. ErioUiena. 

htammai tubes short, divided into 
s teeth bearing the anthers.. 

Styles, stigmas, ovary cells and 
, fruit valves 5 each ... ... Melochia. 

Staminal tube short, bearing 5-10 

staminodes with solitary or clustered 
anthers between them'" 

Stamens I seriate, anthers solitary 
between each staminode. Petals 
entire or 3-fid ... ... 5. Buettneria, 

btamens i seriate, anthers 2-4 
between each staminode. Petals 
ovate, stipate ... ... 4, Ahroma. 

I. Stejrculia Linn. 

a . 

Trees. Wes simple, palmately lobed or digitate, F 
llary panicles or racemes, i -sexual or polygamous. Cab 
partite. Petals o. Staminal column bearing at its at 
hers. Ovary of 4-5 distinct carpels; styles connate below 
wting. Ripe carpels distinct, follicular, woody or memb: 

StercuUa nihiginosa Vent. 

WalJich ii'Z'zl 


2. Eriolaena DG. 
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bearing many i-anthered filaments. Staminodes o. Ovary sessile 
5-iO"Celled ; style with 5-10 stigmatic lobes. Capsule woody. 
loGulicidal. 


Key to ihe species 


Leaves crenate-serrate. Peduncles i- 
flowered; bracteoles pinnate 
Leaves unequally serrate. Many-flowered 
panicled cymes ; bracteoles entire or 
rarely lobed ... ... ... 


I. E, wallichii 


I. Eriolaena wallichii DC 
Wallich 1174C! 


Eriolaena spectahilk Planch 
Wallich 1173C! 


Melociiia Linn 


Melochia corchorifolia Linn 
Scidlv 46, no locality ! 


4. Abroma Jacq. 

Trees or shrubs. Leaves cordate, ovate-oblong, serrulate. Few 
flowered leaf-opposed peduncles. Sepals 5, connate at the base. 
Petals 5, purplish, prolonged above into a large spoon-shaped lamina. 
Staminal cup of 5 fertile and as many sterile divisions, fertile sta- 
mens opposite the petals. Staminodes longer than the fertile filaments. 
Ovary sessile, 5-celled ; styles 5. Fruit a 5-angled, 5-winged 
septicidal capsule; 

Ahroma augusta Lmn, 

Ref. : BurkilPs Notes from a Journ. to Nepal. 


Buettneria Linn 


Herbs, shrubs or trees, often climbers, and frequently prickly. 
Leaves often glabrous, various. Flowers minute in much branched 
axillary or terminal cymes. Sepals 5, connate at the base. Petals 5, 
limb with a long strap-shaped 2-fid appendage. Stamens 10, connate 
below, 5 stamens alternating with 5 staminodes. Ovary sessile, 
^-celled; styles entire or 5-fid. Fruit a spiny septicidal capsule.. 
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Key to the Species 

Leaves elliptic. Peduncles short. Cap- 
sules covered with long spines ... i, B, crenulcitct, - 

Leaves sub-orbicular or oblong. Peduncles 
as long as the petioles. Capsules cover- 
ed with curved spines ... ... 2. B, aspera, 

1. BtieUneria crenulata 'WdilL 

Ref.: Hooker’s Flora British India i: 376. Wallich from 

Nepal, ■ : 

2. Buetinen a aspera Coleb. 

Ref.: Hooker’s Flora British India i: 377. Wallich^ irom 

Nepal... 


TILIACEAE 

Trees, shrubs or herbs, usually with mucilage in the bark and 
leaves. Leaves usually alternate, simple or lobed ; stipules free, 
deciduous or rarely persistent or o. Blowers regular, hermaphrodite 
or rarely i-sexual in terminal or axillary cymes. Sepals 3-5, free 
or united, usually valvate. Petals 3-5, rarely o, imbricate or valvate. 
Stamens usually indefinite inserted on an elongated or short torus, free 
or sometimes 5-adelphous. Ovary free, sessile, 2-10-celled ; styles 
columnar or divided into as many as there are cells of the ovary. 
Fruit fleshy or dry, dehiscent or indehiscent. 

Key to the genera 

Bluit a 2-4 partite or lobed or entire 
unarmed drupe, containing i or several * 

pyrenes'. Usually trees or erect shrubs i. Grewia, 

B''ruit a prickly or bristly capsule ; herbs 
or undershrubs ... ... ... 2. Triiinifetta. 

Fruit an unarmed capsule ; annuals or 
prostrate perennials ... ... 3. CorchorusL 

i. Grewia Linn. 

Trees or erect, straggling or climbing shrubs, usually stellately 
pubescent. Leaves 3-7-ribbed. Flowers usually in axillary, extra- 
axillary or terminal cymes, fascicles or panicles. Sepals 5, distinct. 
Petals 5, usually with a gland at the base, generally shorter than 
the sepals, rarely o. Stamens indefinite, inserted . on a short or 
elongated glandular torus, Ovary 2:-4-celled ; style subulate ; stigm 
shortly lobed, . / • ■ . 
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Key to the species 

L^eaves 3-ribbed, ovate-lanceolate 
Leaves scabrous above, pubescent 
below. Peduncles opposite the 
leaves, much longer than the petioles. 

Fruit 1-4 partite _ ... ... i. G. opposiUjoha 

Leaves glabrous. Fruiting pedicels and 
peduncles usually 3 times longer than 
the petioles. Fruit 2-partite ... 6. G. disferma. 

Leaves finely densely appressed, tonien- 
tose beneath. Fruiting pedicels 
and peduncles short and stout. Fruit 

2. G. damme. 

2-partite ... 

Leaves 5-ribbed, obtuse, cuneale or 

rounded at the base, coarsely crenate 3. C^. .'<apiaa. 
Leaves 3“ or 5“ribbed. Peduncles shortci 
or slightly longer than the petiole.s 

Leaves and a little oblicjuc 

at the base. Fruit slightly lobcd, 

epicarp hairy until old, bi caking 

aW from tL stones 0. h.nula. 

Leaves 3-ribbed, equal at the base. 

Fruit distinctly bilobed, at length 

glabrous ?■ polygama. 

Leaves 3-5-ribbed at the base. Fruit 
elobose, tomentose with a crustace- 

Ins rind 5- ^cahrophyll 

1, Gf^wia oppositifolia' Roxb. 

ReL : Hooker’s Flora British India i : 384. 

2. Gfcwici dcvtnine Gaerln. (Syn. G, salvi folia Hc\n<. .) 

Ref. : Hooker’s Flora British India 1 : 386. 


3, Gtewia sapida Roxb. 

Ref. : Hooker’s Flora British India 1 1 3^7 J 
Narkate to Mahadeophedi I 

4. Grewia hirsuta Vahl. 

Burkill 29464, Adhabhar to Bichiakoh. 

Grewia scdhwphylla Roxb. 

Bufkill 29546, Hettaunda. 

6. Gtewia dispertnci Rottl. (Syn. G. laevigata Vahl.) 
Ref..: Hooker’s Flora British India i: 389- 


7* Grewia polygama Roxb* 

Ref. : Hooker’s Flora British India i : 391 ; Scully, no 
number, no locality! Hooker f. & Thom., no number, no locality! 
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Triumfetta Linn, 


Herb^ or undershrubs covered with stellate hairs. Leaves serrate, 
simple or sometimes 3-5-iobed. Flowers axillary or leaf-opposed, 
few or densely cymose. Sepals 5, oblong, mucronate at the apex. 
Petals 5, rarely o, thickened at the base, stamens indefinite or rarely 
10, ovary 5 -celled ; style filiform; stigma 2-5-toothed. Capsule globose 
or oblong, spiny, indehiscent or separating into cocci. . 


Key to the species 


Fruit including bristles i in. across, 
hirsute. Leaves ovate-acuminate, 
softly tomentose beneath. Perennial 
herbs 

Fruit including bristles 0.5 in. across. 

Glabrous annual herbs ... 

Fruit including bristles 0.2-0.25 in. across. 
Glabrous herbaceous undershrubs 


anmia, 


T, rhomhoidea, 


Triumfetta pilosa Roxb. 

Ref. : Hooker’s Flora British India i 


2. Triumfetta annua Linn. 

WalUch 1082 ! 

3. TTiumfetta rhomhoidea Jacq, 

Burkill 29423, Simalbasa. 


CORCHORUS Linn 


Herbs or undershrubs covered with stellate hairs. Leaves simple, 
serrate, lower pair of teeth usually prolonged into hairs. Flowers 
small; peduncles short, axillary or leaf-opposed, i -few-flowered. 
Sepals 4-5 ; petals 4-5, Stamens indefinite or 8-io. Ovary 2-5-celled, 
style short, apex stigmatose. Fruit a loculicidal capsule, echinate or 
muricate. 


Key to the species 

Capsule elongate, angled, 5 -valved. 
Leaves ovate-lanceolate, finely serrate 
or crenate ... ... 

Capsule globose, rigid, 5-valved, woody. 
Leaves oblong, coarsely serrate or 
crenate ... 


I. C. capsularis 


I. Cor chorus capsular k Linn. 

Biirkill 2Q53<, near Hettaunda 


2. Cor chorus olitorius Linn. 

Ref. : Burkill’s Notes from a 
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ELAEOCARPACEAE 


or shrubs without mucilage. Leaves enti 
stipulate, stipules persistent or caducous. 
>dite, in axillary racemes, regular. Sepals 
liate/or rarely entire. Stamens indefinite, 
:e disc. Ovary sessile, 2-s-celled ; style c 


simple, usually crenate or serrate^ 
ally hermaphrodite, rarely, polygamous 
Sepals 4-5; petals 4--5, laciniate or 1 
ted' between glands on the disc. Ovar} 
Fruit a drupe with a single stone. 


Ovary and drupe 5-celled, stone tu- 
bercled, grooved. Racemes drooping i, E. ganitriis. 

Ovary and drupe 3-celled, stone tuberc- 
led, pitted. Racemes ascending ... 2. E, serratus, 

1. Elaeocarpus ganitrus Ro^h, 

PP aZ/ic/i 2660A I Burkill 29923, Gurkha; Banerji 427 
Aisyalukherka to Banspani ! ' 

2. Elaeocarpus serratus Linn. 

M, ,1 British India i: 401. IValUch, from 


(Concluded] 


NOTES ON THE BIONOMICS AND MORPHOLOGY OF 
HYPOSIDRA SUCCESS ARI A GEOMETRID 

PEST ON DAINCPIA {SESBANIA ACULEATA) 

IN COIMBATORE 

' BY'' 

K. P. Ananthanarayanan, b.a. (Hons.) 

AND : ■ ■ 

S. Venugopal, b.sc. (ZooL), b.sc. (Bot.) 

Agriculiiiral College and Research Instifiite, Coimbatore 
(With a text figure) 

I N T R O D U C T I O N 

Geomelridae are seldom pests on cultivated crops, thoiigh there 
are over i,ooo species in the Indian region. These are mostly denizens 
of the forests and hilly regions. Many of them often stray into the 
plains and are occasionally recorded in small numbers as larvae or 
adults, but there are very few instances of these ordinarily multiplying 
to pest proportions'. Of the few recorded as pests in South India, 
mention may be made of Buziira (Biston) suppyessaria G. on tea 
(Fletcher 1914 and Ayyar, T. Y. Ramakrishna 1940), Semiothisa 
pervolgata Wlk. (Cherian and Rangiah Pillai 1938) on Daincha, and 
Chloroclysfis sp. (Padmanabha Ayyar 1943) on inflorescence of mango. 
More recently, in the course of their investigations and studies on 
Geometrid larvae, a few more caterpillars, namely Thalassodes (Oenos- 
pila) flavifusata Wlk. and Thalassodes immisariopalimi B. on Eugenia^ 
Pseudoterpna species on Zisyphiis and Hyposidra sticcessaria Wlk. on 
Daincha, have been collected and reared by the authors. Of these 
latter, the form Hyposidra sticcessarki Wlk. is found to occur in 
Coimbatore quite regularly on its host plants of which Daincha appears 
to be the most important. The insect occurs alone or in company 
with Semiothisa on Daincha crop, and the caterpillar is found capable 
of doing notable damage to the foliage. The economic importance 
was brought to light, when larg*e numbers of these caterpillars appeared 
in the above green manure crop for the last two years during which 
damage by ScmioUiisa wms not conspicuous. The caterpillar Hyposidra 
shows some interesting features in its morphology and general habits 
and the observations so far made are noted below, together with 
suggestions for control of the pest. 

H o s t P 1 a n t s : Stray caterpillars of Hyposidra have been 
collected and found to breed on a variety of plants such as rose, 
castor, cabbage, sugarcane, Euphorbia hirta, Chittagathi, and in large 
numbers on Daincha. The insect in nature multiplies to pest scale on 
Daincha only. Under laboratory cages, it has been successfully reared 
(>n the leaves of both castor and Dainchak 
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T he Mo t h: HypoHdm successaria Wlk. belongs to the sub- 
family Boarmiinae. The moth is fairly big- having a wing expanse of 
6 cm. for female, 4 cm. for male and showing varying shades of 
chocolate-brown and brick-red colour. The antennae of the male are 
pectinate. In general build the female moth is stout and large as 
compared to the male specimen (figs. 5, 6). A brief description refer- 
ring to this moth (Hampson, F. B. I.— Moths, Vol. iii, p. 214) is as 
follows : — 


THE BIONOMICS OF HYFOSIDRA SUCCESSARIA FJLiC. ^91 
Description, OF .Stages,:. ^ 

1. E g* g : The egg is oval In shape with either end blunt. It 
measures about I mm. and is greenish and soft (fig. 2). 

2. Larva: (i) First Stage.— The newly-hatched larva is about 

0. 6 mm. long, and deep^ black in colour with 5 white cross bands 
on the abdomen. The body is slender with head as broad or slightly 
broader than body segments. Hairs or setae are sparse, both on 
head and body. A few yellowish spots are found on the mid-dorsal area 
and the ventrolateral region. 

(ii) Second >Stag£?,— The caterpillar is about 1.3 cm. and soon grows 
to bigger size. The slender smooth black coloured body shows five 
white transverse intersegmental stripes in the anterior abdominal 
region, now in more pronounced manner. The black head bears in- 
conspicuous ocelli at the sides, and pale brown labrum below, the 
latter being distinctly marked out from" the black clypeus. The three 
pairs of thoracic legs are also black and are directed forwards, with 
pale brown claws. The prolegs are two pairs: only, shown on the 
6th and loth abdominal segments. They are fairly stout with plant- 
bearing crochets broad and tipped brownish. * The growing larva 
looks entirely black, but for the presence of the characteristic white 
transverse stripes across thorax and abdomen. Each cross stripe is 
made up of four white elongated shining spots. The stripes, one on 
the anterior border of the prothorax and 5 on the posterior borders of the 
first five abdominal segments are distinct. The prothoracic cross band 
ends on either side below in a cluster of 2 or 3 dots which appear 
partly fused together. Short inconspicuous hairs are present on the 
head and body. The ventral side of the larva is* dusky black without 
dots. 

(iii) Third Sto-ge.— The caterpillar now measuring 2 cm. has the 
head slightly bigger than the girth of the body. The head is dull black 
due to mottlings. The frontal area on the head, is slightly depressed 
and pale coloured, and the adfrontal area is thin and narrow. The 
general body colour is dull black. Transverse white dotted cross lines 
persist over the, prothorax and the first five abdominal segments. Paired 
brick-red spots, placed immediately behind white cross bands on the 
mid-dorsal region, are seen clearly on the pro thorax and on segments 

1, 2, 3 and 9 of the abdomen. The lateral clusters of dots are also 
changed to reddish tint. The spiracles are visible as black specks. 

(iv) Fourth Stage, ---■The caterpillar about 2.3 cm. grows bigger 
with active feeding.. The head, dull black, is slightly smaller in size 
than the thickness of the body segments. More important change is 
in the colour pattern. The transverse white bands on the ist thoracic, 
and the 2nd and 5th abdominal segments are reduced and faint, while 
those on the ist, 3rd and 4th abdominal segments are thick and clear. 
Red dots more in number than in previous stages, are seen dorsally 
on the thoracic and abdominal segments. Lateral red dots are also 
Gonspicuous in all segments except in the 2nd and 9th abdominal 
segments. The general body colour tends to be brownish. The 
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spiracles on the thorax and on the 8th segment, appear larger than the 
rest, each having a central pale area bounded by a black riin. 



1. A castor leaf showing eggs on it; 2. Three eggs magnified • 3 
eatei pillar; 4. Pupa; 5. Moth (female); (j. Moth (male). 


full-grown 


(v) Fifth Stage . — The full-grown larva (fig. -ji attains n h-no-th 
o, 3-3J cm. "ne colour IS pinkish or dark brown or brick red. The 
transverse band formed by white linear spots persists with brownish 
or brick red patches at the sides. Paired brown dot^ are pronlem 
dorsally on 2nd and 5th abdominal segments. The body is stout 
cylindrical, and its surface smooth and devoid of tubercles. The setae 
barely seen at_ the sides, are in the form of very thin and short haS’ 
he head region is smaller, shiny, smooth and faintly marked witli 
mottlings and black ocelli. Legs are dark brown, and prolcts sToJ 
and strong to support the body otT the substratum. The I'ateTSkJ 
at this stage, is mo.st active in feeding and movement. The looD“r 
marches from plant to plant with great alacrity, and occasiona^K 
remains erect, resting on its prolegs, and simulating bare tw^ ' 


3. P u p a : 'fhe full-grown caterpillar, prior to pupation ceases 
feeding drops to the ground, sufi'ers reduction in size ^bv shrinkam- 

leaves. The pupa is dark brown, oval and measuring about i cm in 
length and gives emergence to the moth in about 8-9 days (fig. 4). 


Ihe Status of the Pest and Suogestio.ns for it.s Controi, 


Next to Semiofkwa, the recently noted Hyposidra is the most 
serious caterpillar pest, defoliating Daincha crop b Coimbatore. The 
caterpillar,^ especially when in large numbers, can easilv be recognisS 
by the colour, posture and looping movement. The symptoms of 
damage are characteristic. It may occur alone or in combinadon with 
Semiothtsa which it resembles in general habits and external featured 
to a great extent. J?y/.oxfdra is .distinguishable from Semiofhisa by 
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the size and colour pattern. Hyposidra grows bigger in size, is devoid 
of tubercles, and is coloured black in the early stages and brick-red 
in the final stages, with cross markings. The caterpillar Semiothisa, 
on the other hand, is smaher, pale to dark green in colour and having- 
on its body surface minute black tubercles bearing short hairsj at 
the same time showing no marked colour changes or cross markings 
except for two black spots borne on the 2nd abdominal seg'ment lasting 
up to the fourth stage. 

Application of a 5% BHC or DDT dust, at the rate of 15 lb. per 
acre, effectively controls both these pests. 
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: ,,,; ;SOME; BREEDING .'BIRDS OF SINGAPORE" 

, ' , by'' ■ 

'W'...T. Lore 
Part II 

[With six plates) 

[Contimted from p. 5960/ 51 (3)] 

Bliietlijroated Bee*-eatero Merops viridis viyidis Linnaeus. 

Among the smaller birds, there is no flight so swift or so purposeful 
as that of the bee-eater. The dive under full power followed by a 
quick upward zoom, 'the sudden twists and turns as it flies, the 
loud snap of the bill as some unfortunate insect is caught with unerring 
accuracy- — these are characteristics which distinguish the bee-eater 
from every other bird in the air. Its powers of flight are such that 
I well remember seeing on one occasion, in Kashmir, when a bee- 
eater -was, '■'being'" harried by E' pair of over-zealous Golden Orioles, 
how, by sudden movements it turned the tables on its attackers and, 
to the bewilderment of one of the orioles, the would-be pursuer found 
itself the pursued 1 

All bee-eaters are handsome birds, with good, clean aerodynamic 
forms and beautiful colours. One of my most happy memories of 
birds is the pleasure and astonishment I felt when I saw, for the 
first time at close range through a peep-hole in the photographic 
hide, the glorious colours of a European Bee-eater — the chestnut and 
golden-brown of the upper parts, the bright yellow of the throat, and 
the blue-green of the belly. 

The breeding bird of Singapore belongs to a different species to 
the one just described. Its colours are less spectacular, but still su 
beautiful as to demand recording in colour film. 

My photographs are the first to be taken on Singapore island 
where Merops viridis appears to nest only in very small numbers. 
The nest was found on July 13th, 1952, when a pair of very excited 
birds were noticed diving at a cat on the ground. Instead of the 
more normal hole in a bank, this nest tunnel had been dug in friable 
sand in the flat earth of a garden ; indeed, so friable was the sand 
that when I eventually tried to uncover the egg chamber, the walls 
of the tunnel collapsed too easily to permit me to follow it to its 
ultimate destination. 

Two young birds, almost ready to fly, made up the junior members 
of the family. They were fed at frequent intervals by a pair 
of most attentive parents whose journeys to the nest were sometimes 
spaced only a few minutes apart. Winged insects of various kinds 
were brought : dragonflies of several colours ; moths and butterflies ; 
a wasp with a striped body; fat, furry bumble-bees with a yellow 
thorax ; a grasshopper ; honey bees, as well as other unidentified 
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insects. The parent-birds sometimes went down the tunnel, and at 
other times would be met at the entrance by, a hungry young bird. 
There was not much noise at feeding time. 

When I put up the lamps for the speedflash, the adult birds were 
frightened by them and this resulted in a curious example of reflex 
action. I had noticed that whenever an adult disappeared down the 
tunnel, a shower of sand would be thrown up through the entrance: 
fear, in this instance, made the bird cautious about disappearing out 
of sight even though the desire to enter the nest was great. Confused 
by anxiety, it lowered its breast to the ground (although still just 
outside the tunnel) . whereupon, the emotional spring having been 
touched, the whole behaviour-pattern followed, and the little feet went 
into frenzied action, throwing a stream of sand into the air. 

The weather was hot during the days I was photographing the 
bee-eaters with the mercury^ inside the hide, on one occasion, rising to 
104° F. with the sun behind light clouds. There is no doubt .that 
the bird photographer in a tropical climate achieves his results by 
the sweat of his brow. 

Resident Swallow. liinindo tahitica abbotti (Obefholser). 

In tropical countries like Malaya, where the swallow is not the 
harbinger of summer, there does not exist that sentimental regard 
for the bird which it enjoys in countries where the passage of the 
seasons is more pronounced. Moreover, a large number of our swallows 
stay with us all the year, and bring up their families in our midst, 
so that there is not that period of absence which, we are told, ‘makes 
the heart grow fonderk Yet no one, however familiar he may be 
with this gentle bird, can help but admire its easy grace of flight and 
the trusting character which makes it the friend of man. In Malaya, 
as elsewhere, swallows seek human company, although there does 
not exist here quite that degree of intimacy between man and bird 
which is one of the most charming features of life in the vale of 
Kashmir. Some of our buildings, nevertheless, have been found 
constructionally suitable for swallow housing, and as one of the owners 
of Singapore’s highest building, the Cathay, it gratifies me to see 
that both the swallows and the house swifts have found it acceptable 
for their domestic needs. 

Swallows, when they drink, make a pleasing ceremony of it, 
hoisting their wings as they skim the water’s surface and dipping 
their heads for a quick beakfuL Among the many visitors to the 
oflicial residence of H. E. the Commissioner-General for the United 
Kingdom in S.-E. Asia, Mr. Malcolm MacDonald, at Bukit Serene, 
none, I know, were more welcome than the swallows who used to fly 
down to the swimming pool for a drink, after the other distinguished 
visitors had left it for their lunch. 

Formerly, it used to be considered that tahitica was 

largely a frequenter of the coastal regions of Malaya, but today it 
has spread to the hills as well, and there are records of its nesting 
at Fraser’s Hill (4,000 ft.) and Cameron’s Highlands (5,000 ft.). 
The illustration facing page 794 was taken inside a disused air-raid 
shelter in the Buona Vista area of Singapore, and is an example of 
speedflash photography. The colour of the nest was red, because the 
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found, in Alalaya, . ■ 

Large Racket4ailed Droiigo. /i/.v.oaaar/nv paradiseus plaiuNfs (VieilL). 

Ihis handsoninst nwmhvr of the fainily Dicriiriclae is said to be a 
common bird of the Malayan lowlands^ the nori’hcrn race malayensis 
bein|( bnincl up to 3,000 (L In Singapore, except in areas like the 
Bukil I'irmih forest reserve^ or aroimd t'he reservoirs, the smaller 
s( Jilt hern race, pluinFits^ is certainly not common. My pictures of 
the bird were taken on Bukit Umah Hill, I'he nest was first dis- 
covered on May 25th, and at that time already contained Iwc.) young, 
in down and quills. As it was placed some 25 ft. up a tree, a 
machan had first to be built bebax photography could Ix'giri. I 
therefore did not expose my first film until June ist. 

The Racket-tailed Drongo is an all-black bird about Iwt'lvi* indues 
lung. The outermost tail feathers, extending in two bare sliafis lor at 
least as great a length as the body, ends in two Hat, discs or rackets. 
Its red eye gives the bird an appearance of iKaxamess wliich ith 
character does not belie. When I climbed on the nest-bran<'h to 
remove some leaves before photography, the adult birds dived at me so 
persistently and relentlessly that 1 found myself invoiunlaril}' ducking 
to avoid the feathered arrows which flew close to rnv head, '.riiese 
black bolts from the blue came through the brandies in such scream- 
ing power-dives that I was not surprised subsequently to see one of tht! 
birds with a racket missing from its tail. If the story told b}' Harlngton 
(see page 797} may be belie\'ecl, and 1 see no rtsason why it sltoukl 
not, to the effect that the Burmese race of the Blaeknaptd Oriole 
chooses to nest near clrongos for protection, it ei, rt ainly argues a 
wise discrimination on lh(‘ part of the fornier liird. 

The nest of the drongo is oriole-like, aiKl is altadaxi to I la- 
fork of a branch by its two ‘ears’, 'rhe; cup, however, is shallower 
and generally appears inure tlimsw Tlu‘ young birds nevertheless 
appeared to be well housexl, and would duek snugly out of sight wlam 
the parents raised an alarm. 

The birds had several calls, one cd* which (‘oukl ]K*rhaps be sylla- 
bised as chah-chah^ quick*-quick : chah-chah^ quick-ijuick. I’he warning 
cry consisted of a number of harsh notes, rapidly repeated, and was 
uttered by the bird on guard who^ at the same time, fanned oiu its 
tail. Other birds' calls were also imitated, and so exactly reproduced 
that I was sometimes completely deceived. The curk-w-likt* call of tlu! 
W’hitebellied Sea-eagle was copied with such uncanny accurac}* that for 
some time I believed this bird to be in the neighbourhood, 'fhe drongo 
with the single racket (which for convenience I will speak of as ihe male) 
stood sentry most of the time, and left his male to do iht* bal>}- 
tending, although occasionally helping* with a beakful. It, was dilli- 
cult to recognise the nature of the food brought, but on one occasion 
it was clearly a green grasshopper and on another a wretched lizard 
which had been battered to death. 

The young birds which had a white gape and insi<les of the mouth 
pale pink, possessed remarkably strong voices. There is no doul)t 
that they would have grown into redoubtable fighters of the sky if 
tragedy had not overtaken them. I visited the nest on the after- 
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SO young a bird, but somehow the meal was crammed down eager 
throats, and swallowed, although with some difficulty. Hie interval 
between feeds varied from a few minutes to nearly an hour, with 
half-an-hour as the average. This infrequent feeding was hardly 
surprising, in view of the substantial nature of each course. 

The young left the nest on the 6th April, so that they were aboul 
a fortnight before they became fully fledged, I regret I do not have 
more exact dates : it would seem, moreover, that even for Indian and 
Burmese birds of the same species more accurate data is not avail- 
able. In the case of Oriolus orioluSj however, the fledging period 
is said to be I4"i5 days, so that a period of a fortnight for our bird 
cannot be far ofl:’ the mark. The young in its first-year plumage 
lacks the black bands on the head, and so bears a resemblance to 
the typical oriole {Oriolus oriolus)^ of Kashmir, and other more 
northerly climes. 

Yeilowvented Bulbul. Pycnonotus goiavier personatus (Humej. 

This is one of the commonest, possibly the commonest, of the 
birds of Singapore. It is to be found on the island in very great 
numbers, making its home in gardens, orchards, hedges, and any 
type of open or scrub country. In the garden of my home at Gallop 
Road, numbers nest each year in the bamboo clumps, or in low 
bushes almost anywhere in the property. Great flocks arc to be 
seen in the evenings congregating and making cheerful conversation 
in the tall grass area at that end of the land which is nearest F arrer 
Road. In the Botanic Garden, the more eclectic of the bulbul popu- 
lation find that the stems of the ground orchids make excellent supports 
for their nests. 

The moderately deep cup made of leaves, grass and rootlets, is 
loosely attached to the bush in which it is placed. After a big 
rainstorm, I have seen a nest in a bamboo clump pushed completely 
over to one side so that the young, instead of using the bottom, used 
one side of the wall; in this precarious fashion they were reared 
and eventually safely brought off. The nest is never placed very 
high off' the ground, and is usually well within arm’s reach. Two 
eggs form the clutch ; they are normally of light brown or stone colour, 
with heavy red-grown markings, thickest at the broad end. 

The Yeilowvented Bulbul begins breeding early in the year, and 
nidification extends over a long period. Both parents tend the 
young, bringing to them insects as well as fruits and berries. In 
my garden, the ripe fruit of the Tembusu {Fragraea frugrans) and 
wild fig {Ficus henjamma) constitute a favourite item of diet which, 
in the season, are shared with the Green Pigeons {Treron venians)^ 
Starlings {Aplonis panayensis) and Flying Foxes {Pteropus .sp.). 
Insects are also eaten, and flying insects sometimes caught on the wing. 
I have seen a bulbul sharing the topmost branch of a great casuarina 
tree with a group of bee-eaters, sallying with them into the air in 
pursuit of a winged ant, cockily and blissfully unaware of the poor 
comparison its own flight made with that of its co-diner.s. A. G. 
Glenister says that the bulbul ‘is particularly fond of white ants 
and, on those hot evenings when the earth opens and sends forth 
ever-ascending clouds of would-be colonizers, many a wffiite ant’s dream 
of empire ends in the snap of a bulbul’s beak’. 




A male Malayan Magpie Robin 
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The song can be called a song only if we are being more than 
ordinarily polite, yet it has a gay, rattling quality which makes it a 
line tonic in a dismal world. Like the song, the plumage is sober, 
but the bright yellow of the vent adds that little, unexpected dash 
which marks Pycnonotus goiavier as Sobriety with a spot of colour, 
in the proper place. There is^ indeed, in Singapore no more cheerful 
„or peaceful citizen. 

Straits Robitt. Copsychus saidaris mtisicus (Raffles). 

The Straits Robin, or Dayal, is not a robin, but a thrush. In 
the tradition of the family, it is a fine songster, and one of the best 
in the Malayan list. Of the voices that sing in the dawn chorus, 
few are more rich, or full, or gifted with a wider range. 

Its handsome black-and-white plumage makes it a conspicuous bird 
as it hops about the lawn or perches on a post, jauntily lifting its tail 
over its back and making itself perfectly at home. Readily seeking the 
company of man, it sometimes rears its family even inside his 
house. 

The nest is, however, more often to be found in a hole in a tree 
or post, and may be four to forty feet off the ground, although I 
have myself never seen one above 30 ft. ; this high nest was dis- 
covered in a durian tree growing* in my garden just behind the 
kitchen and contained two young birds almost ready to fly. Usually 
an untidy cup made of grass, leaves, twigs and other oddments, the 
nest may sometimes nevertheless be most neatly lined with the fine 
black stalks of a fern. 

The ground colour of the egg is a pale blue, and a number of 
purplish blotches decorate the surface. Three or four eggs form the 
normal clutch. 

Both parents feed the young, bringing a variety of food consist- 
ing of grubs, grasshoppers, spiders, earthworms and even small 
centipedes. When I was taking the pictures (one of which illustrates 
this sketch) at the nest in a tree stump in my garden, there was a 
great deal of pleasant singing about and around the nest when the 
young were being fed; indeed, music while you eat is a charming 
Copsychian custom. 

Streaked Fantaii«Warbler. Cisticola junddis malaya Lynes. 

The Streaked Fantail-Warbler is one of the most plentiful of 
Singapore’s birds, and lives and nests in open grassland, especially 
where there is lalang. Numbers of neste may be found to each 
side of the dirt road which leads to the seaside area of Loyang, 
and anyone who plays golf cannot fail to hear the sharp, scolding 
click-dick which seems to come from some unseen object in the 
sky. This diminutive little warbler is driven by an explosive energy : 
it climbs quickly when taking to the air, and once in the sky hangs 
40 or 50 ft. above the ground, keeping aloft in a series of little 
jerks which it makes with its fantail spread, and then, like a tiny 
bolt it drops to the ground again, alighting gently at the last mo- 
ment on a blade of grass. The passer-by wdio disturbs it is left in 
no doubt about the feelings of the little body which, so to speak, 
clicks' a vehemently disapproving tongue at him from out of the 
sky. 
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The small, deep, egg'-shaped nest, with ihe opening- al the 
is beautifully made. It is attached to three or four blades of gra.ss 
with spiders' w^ebs, and is thickly lined with tlie white, downy seed 
of the lalang\ 

Nesting appears to take place in almost every month of vear ; 
I have found fully-lledged young on February ^5lh, and hava/seea 
others being fed at the nest in the month of August, l\vn eggs 
form, the normal clutch, although 1 have on occasion found threiA' 

Both adults feed the young, and so far as I have bt'cn able to 
ascertain, small grasshoppers, spiders and grubs form the ra\-nuritt* 
diet. 

Yellowbellied Wren-War bier. Prinia JluvivcHiris rufjhsi (I'wet'ddale), 

The Yellowbellied Wren-Warbler is a shy little l>ird which dors 
not: readily reveal its presence, although the clear, iinkt^d eall is 
easily and distinctly heard so that, as one drives along the roads of 
Singapore in a car, it is surprising how often it strikes the ear. In 
any open piece of grassland one may CKpect to find the bird^ aiKl 
always listen for its call a-s 1 drive past the Orchard Road i'ulice 
Station, a mere three miles from the centre of the great city of 
Singapore. Outside the city limits it is found in abundance/ but 
because of its reluctance to fly in the open, anvone who does not 
know its call might well think that it was rare. The alarm note 
is a cat-like mewing which the young, even when still in the nest, 
may be heard to use. 

I'he nest is a cunningly contrived structure, built of grass, with 
a roof over the top and a porch to shelter the entrance. It is placed 
in a low bush only a few feet o;lf the ground. 

The nest, at which the accompanying photograph was taken, 
contained three young birds whose gape and mouths were ydlow and 
there were two black spots at the base of the tongue. Both parents 
engaged in the feeding, bringing a variety of insects of which I was 
able to identify (^nly a green grasshopper, a brown motly and a small 
green caterpillar. 

The adult bird is a handsome creature with a yellow belly, pure 
white chin .and throat, olive brown upper breast and a red evt*. 'Fhe 
long, floppy tail is conspicuous in flight. 


(To he continued) 


CRITICAL NOTES ON THE IDENTITY AND NOMENCLATURE 
OF SOME BOMBAY PLANTS 

il. The Genus zizyfhus Mill. 

BY 

H. SaNTAPAU, S.J., F.N.I. 

The genus Zizyphus is a well-established and common, one in our 
books on Indian flora. There are, however, a few critical points 
that have to be elucidated and in some cases corrected. 

1. Ziziph us or Zisyphiis? 

The first problem concerns the spelling of the generic name: should 
it be Zisiph'us or Zizyphus? The name is based on the description 
given by Tournefort In InstM. Rei Herb, i : 627, 1700 ; the name 
was then spelt Zhiphus ; but in accordance with the Internat. Code 
of Bot. Nom., Art. 23A, this name cannot be considered valid, since it 
dates from before 1753. i\danson, in Fam. 1763, gave the name 
with the same spelling; Liiine, in Gen. Plant. 89, No. 235, 1754, 
mentioned the name Ziziphus Tourn. as a synonym of Rhamnus ; 
but Linne’s name is not valid since the Intern. Code, Art. 46 provides 
that ‘A name of a taxon is not validly published when it is merely cited 
as a synonym'. Miller in his Card. Diet., Abridg. Edit. 1754, first 
published the name Zizyphiis^ and this spelling must be accepted as 
the only valid one ; the reference may be then Zizyphm Tourn. ex 
Miller. On the subject please see Druce in Rep. Bat. Exch. Club 
Bnf, 1913: 423-436, 1914. 

2. T h e G e n d e r of the g e n e r i c n a m e. 

Sedgwick, in Ind. For. 1919: 71, writes: *Z. xylopym WiM. 
More correctly Z. xylopyrus, as adopted by Mr.. Gamble’. Gamble, 
however, in his FI. Pres. Madras, p. 219, lists Z. Xylopyrus (speclfio 
epithet with a capital); most of the species are treated by Gamble as 
feminine; the use of the capital in Xylopyrus shows that Gamble 
agrees with Willdenow in treating the name as a noun. 
Willdenow, in Sp. PL i: 1104, gives Z. Xylopyrus^ and the use 
of capital for the specific epithet seems to indicate that he 
considers it as a noun, on a par with Z. Jufuha, Z. Oe^iopUa, etc. ; 
on the) other hand as Willdenow lists such species as Z. Imeatus^ etc., 
he clearly indicates that he makes the name Zizyphus masculine ; as 
the name, however, originates from Tournefort, the latter’s treat- 
ment seems to set the rule about the gender of the name; Tournefort 
gives ZizipJius sativa as one of the species, and In consequence the 
name must be treated as feminine. 

DeCandolle, in Prodromus 2: 21, considers the name Zizyphus as 
feminine, and accordingly lists such species as Z. orthacantha^ 
Z. oxycarpa, etc.; but at the same time he mentions Z., Xylopyrus^ 
thereby indicating that he takes the name Ky^opyrus as a noun, 
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In conclusion it may be said that the gender oi' {he generir nnrne 
Zkyphtis IS feminine ; but that the specific name Xyb.ijryvLis is a 
substantive or a noun, and should, therefore, be indepiaident of the 
gender of the generic name. 

3. Zizyphus Jnjuba Lamk. 

Linne, in his Sp. PI. 194, 1753, lists the genus RharnuHs ami 
under it gives the following short description of Rlianoius JufKj)a: 
‘'Ihorns solitary, recurved, peduncles aggregated, llowei-s semidigy- 
nous, leaves retuse, tomentose beneath/ This is tlie basis (tf ih 
plant that in our Indian floras goes under the name of Zioyplius 
Jnjiiha Lamk. It is clear, however, that i/inne did mU piihlish !hr* 
name Zisy pints jujuha. 

On the other hand, Miller (in Gard. Diet., ed. 8, No. i, 1768) 
gives the name and description of Zkyphus jujuba : ‘'Fhorns paired, 
straight, leaves oblong, serrated. Jujube with straight thorns growing 
by pairs, and oblong, sawed leaves. Zmphus Dod. p. 807. The 
common Jujube.’ I have been unable to see the refenmce of Dodonacus, 
but Bailey in Man. Cult. Plants 646, 1949, clearly states that Miller’s 
Zizyphus jujuha is different from the plant that Lamark described 
under the same name in 1789. Further Bailey adds the following key 
lo the commoner species of Zizyph us : 

Leaves glabrous beneath ... ... Z. Jujuha 

Leaves densely tomentose beneath ... Z. mauritnuia 

Accepting the two plants, Z. Jujuha Mill, and Z. Jujuha Lamk. 
as different from each other, it is clear that Lamark ’s name is 
illegitimate, being a later homonym in the sense of the Intern. Cods 
of Bot. Nom., Art. 74. The first valid name for the common Indian 
plant is then Z. mauniiana Lamk. The nomenclature and synonym}' 
of these two plants is therefore as follows : — 

(a) Zizyphus jujuha Mill., Gard. Diet., ed. 8, No. i, 1768; Bailev, 
Man. Cult. PI. 646, 1949. 

Z. saliva Gaernt. 

Z. vulgaris Lamk. 

‘Glabrous shrub or small tree to 30 ft., spiny or unarnu'd, branch- 
lets often fascicled, slender and having frequently the appearance of 
pinnate Ivs. ; Ivs. oblong-ovate to ovate-lanceolate, 1-2 in. lung, <)btusc 
and sometimes emarginate, serrate ; drupe dark red or brown, oblong 
or ovoid, in. long, with whitish flesh and a hard 2-ceiled stone. 
S, Eu., S. and E. Asia.’ Bailey, loc. cit. 

{b) Zizyphus matmfiaria Lamk., Enc. 3 : 319, 1789 ; Bailey, loc. 

■ Cit.' .. ■ . ■ , / ■' . . ■” ■ ■ ’ 

Z. jujuha Lamk., ibid. 318, non Mill. 1768; FBI. et aiai. inrl. 
passim; Webberbaiier in Pfam. 3 (5): 402, f. 198A-I). 

‘Indian or Cottony Jujube. Differs from Z. Jujuha in being ever- 
green, and the twigs, inff. and under side of Ivs. densely white- or 
rusty-tomentose. India; widely spread in warm countries.’ Bailey 
loc. cit, ■ ’ 
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It is clear, then, that our common tree, known locally as Bor or 
Bar, cannot be called Z. Jujnhaj and must be rightly called Z. mauri- 
t/ana Lamk. ( = Z. jufuha Lamk., non Z. jujiib a Mill. ) 

Zizyphus gh:d)arr/ina Santapau, stat. nov. 

Z. xylopyra var. glaherrinia Sedgwick in Ind, For. 45: 71-72, 
1919; Santapau in Kew Bull. 1948 : 489-490, 1949. 

This plant was described as a new variety by the present author 
in 1949 ; the description of Sedgwick, however, is legitimate even 
though it is not done in Latin; see Art. 53 of the new Code of Bot. 
Nomencl. The credit for the discovery of the plant must, then, go to 
Sedgwick. 

After due consideration, however, it seems to me that one is fully 
justified in raising the variety to specific rank. The present plant 
differs from the typical Z. Xylopyrus Willd. mainly in the pubescence 
of the leaves, the shape of the nerves of the leaves and the scarcity 
of the thorns on stems and branches. 

Willdenow in Sp. PI. i: 1104 described his plant, Z. Xylopyrus^ 
thus ‘Zizyphus with solitary recurved thorns, leaves subcordate-ovate, 
somewhat acute, tomentose on the underside, the corymbs axillary 
and full;’ and gave the reference to Retzius’ Obs. Bot. 2: ii for a 
fuller description of the plant. The following is Retzius’ description : 
‘RHAMNUS xylopyrus stem with thorns, the thorns recurved, the 
leaves ovate tomentose underneath, flowers corymbose. Shrub scarcely 
higher than a man, growing at the bases of mountains in East India. 
Branches whitish from a thin coating of tomentum, more rarely armed 
with a single, small, recurved thorn under the petiole. Leaves broadly 
ovate, often nearly cordate, not rarely oblique, unequally serrate, dark 
above, covered with a thin white tomentum beneath. Flowers in axillary 
pedunculate corymbs, the calyces tomentose. Fruits a dry drupe larger 
than a cherry, insipid, somewhat astringent with an irregular seed.’ 

By contrast with this plant, my new species is described as follows 
In Kew Bull., loc. cit. : 'Similar to Z. xylopyra, but differing prin- 
cipally in the leaves being completely glabrous or at most only the 
primary nerves being somewhat slightly pubescent. Small tree, erect, 
Up to 4 ni. high, mostly very sparsely armed, not rarely either com- 
pletely unarmed or on the contrary armed with many thorns. Branch- 
lets pubescent when young, older ones glabrous. Leaves acute, 
subacute, obtuse or even slightly emarginate, 3-nerved from the base 
(the nerves not converging towards the apex of the leaf, but remaining 
parallel from the middle of the leaf up to the apex of the same), base 
acute or rounded and very unequal, completely glabrous or at most 
sparsely pubescent on the primary nerves beneath, the margins ir- 
regularly denticulate, the petioles up to 6 mm. long, tomentose. 
Stipules, in the absence of thorns, 2 for each leaf, filiform, up to 5 
mm. long, caducous, but leaving clear scars which are visible even in 
herbarium specimens. Flow’ers generally pentamerous, pale green in 
colour ; ‘calyx and corolla as in the typical species (i.e. Z. Xylopyrus). 
Stamens opposite the petals, green or yellowish-green, filaments* some- 
what thicker, equal in length to the petals, slightly tomentose ; anthers 
minute, 2-celled, basifixed, dehiscing by a longitudinal slit. Fruit 
at first green, at length greyish brown or black, glabrous, up to 
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21 mm., in diameter, globose or slightly c(.)niprcssed al ilu? 
pericarp uwdy or subwoody. Seeds orbicular, 8 mm. in diameter' 
2 mm. thick,’ 

This new species is the only common one along the W'esUam (diats 
neai Boniba}^ , lately I have found tht^ plant also in Saurashira a| the 
foot of the Girnar, near Junagadh. Z. Xylopyriis W'illd. is not found 
in these parts of India. 
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THE DUM-NUT BEETLE—COCCOTRYPES DACTYLIPERDA 
FABR. AND ITS CONTROL 


BY. 

K. R, Nagaraja Rag, b. sc. (Hons.) 

AND- 

I. P. Janaki, b.sc. 

{Agficnltufiil ResearcJi Institute^ Coimbatore) 

(IVith a text figure) 

I N T R O D U C T I O N 

The manufacture of buttons from dum-nuts is a comparatively 
recent enterprise in India. The raw material for this industry is the 
dum-nut, Hyphaene thebaica Mart., which is imported from the Sudan. 
The nuts and the finished product are subject to the attack of the 
Scolytid beetle, Coccotrypes dactyJipefda Fabr., which renders the 
former unworkable and the latter unserviceable. The first experience 
of serious damage by this beetle to both the products was during 
1947 at Coimbatore. Investigations are under progress since then 
to devise an efficient, cheap and easy method of control against this 
pest. 

The dum-ni.it palm is a native of tropical Africa and grows 
luxuriantly along the valleys of the Nile in Egypt (Burkill, 1935). 
Attempts to introduce the palm in India, Singapore; etc., have not 
so far been successful. The fleshy and fibrous part of the fruit is 
reported to be very much like ginger-bread both in taste and in colour. 
Tlie seeds are very hard and are popularly known as ‘vegetable ivory’. 
An allied species, Hyphaene indica Becc., occurs exclusively along the 
coast north of Bombay in India, but the nuts do not appear to be 
suitable for the industrial purpose. 

The Pest and its Life-history 

The beetle has been well known as a borer of the stones of the 
date palm from very early days. The unrestricted movement of the 
infested produce has enabled the pest to spread and establish itself 
in other parts of the world as it has subsequently been found to 
occur in India, Ceylon, the Malay Archipelago, Hawaii, Australia, 
America, Africa and Europe (Gorton Linsley^ 1943)- The adult is 
a small dark brown insect about 2.5 mm. in length. The head is 
somewhat small, hidden beneath and is not visible from above. The 
adults are mostly associated with the larvae, but the females come 
out of the tunnels occasionally. Eggs are laid inside small burrows 
made by the adult in the nut. The larval and pupal stages are creamy- 
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white in colour and measure about 2.75 mm. in length. The cinire 
life-cycle may extend from 45-70 day.s^ warmer weather conditi«n.s 
being more favourable for the multiplication (Anonymous, i<)5(,l. 

Nature and Extent of Damage 
' I . fhe adults and larvae attack and feed on the inner portions of 

= ' raw nuts as well as the finished product. 'I'he damage is rharactcristd 

by the presence of numerous tortuous tunnels (text' figure) inside the 
nuts and by the profuse ejection of a powderv maleria'l. Tin- flamam,- 
is sometimes^ so severe that as many as 95 'holes wen- present on'^a 
single nut. The nuts are thus rendered unfit for use and the !in;shr<t 
product is unmarketable. 1'he loss thus caused is about 20-40% . 

THE DUM-NUT BEETLE 

(d0CCOTIiyfi>SS MCTYL/l^ef^lSA FASft.) 


INFESTECk NUT 

:y 




ADULT 


PUF>A 


infested nut» bi^oken open to show 

THE SyMPTOMS OF DAMAGE. 

Ai/rFj'^NATiVE Hosts. 

lhc_ beetle has also been recorded in small numbers on other 
economic products like the betel nut (Areca catechu L ) nut nie<>- 
^¥ymbc« /rttg-mw Houtt.). cinnamon bark (Cinnunwwam 'cevlaairuni 

Control. Measures 

The earlier methods of control imnsisted of a timeh- destruction 
badly infested matcnal or of heating the same to ii5“F S " 

the rite^ fiirp;; tooo c;:Tr;;!:v^:f:'’ 

di.s.,phid,, Ssrbc"L“;?% 

hre hazard and of its high cost. ' occaust ot th. 





The present experiments had, therefore, to be restricted to two 
of the cheaper and safer fumigants, viz., calcium cyanide and 
‘Kiiloptera’ (a mixture of three parts ethylene dichloride and one part 
carbon tetrachloride by volume). The usual dosage of calcium cyanide 
is 3-4 lbs. per 1,000 cu.-ft. with an exposure for 24 hours, but it was 
not found satisfactory. The probable reason may be the inherent 
resistance of the insects to the poisonous gas or the inability of the 
gas itself to penetrate thoroughly Into the minute tunnels where the 
different stages of the pest are safely lodged. A higher dosage of 
6-8 lbs. and an exposure for 48 hours had, however, the desired 
effect. Similarly a higher rate of 30 lbs; and an exposure of 48 hours 
was required "in the case of *KilIopterah The provision of an electric 
fan also is sometimes recommended to hasten the volatilisation of 
this fumigant. The respective costs of treatment worked out to Rs. 
17 and Rs. 30 per 1,000 cu.-ft. of enclosed space. Calcium cyanide, 
being cheaper, is recommended. This has become very popular among 
the factory owners and about 1,760 bags of infested material were 
treated during 1951-52 and rendered pest-free. 

The above method is purely curative. The loss caused by the 
pest could be minimised by following the accepted principles of 
godown sanitation and adopting the necessary prophylactic measures 
as detailed below. Prior to storage, the godown should be thoroughly 
cleaned and later disinfected with BHC (benzene hexachloride) 10% 
dust or spray at 0.1% concentration (at 3 lbs. of dust or 2-3 gallons of 
the spray fluid per 1,000 cu.-ft.). The bags containing the nuts should 
then be stacked properly and their external surface given a liberal 
dusting with BHC 10% dust at 8 oz. per 100 sq. ft. This treatment 
should kill the few insects which may be lurking here and there and 
also serve as an effective barrier against secondary infestation after 
storing. 

Infested buttons also should be similarly fumigatfed. As these 
.are likely to be held in stock for indefinite periods, either by the 
wholesaler or the retailer, dusting small quantities of BHC all over 
and inside the racks, almirahs, etc., where the buttons are stored 
may serve as a useful prophylactic measure. The addition of a few 
crystals of paradichlorbenzene inside the cartons also proves quite 
effective in keeping off the beetles. 

Summary 

(i) The Scolytid Coccotrypes dactyliperda Fabr. is a serious pest 
of dum-nuts and the, buttons made out of them, (ii) Infested stocks 
of either whole nuts or buttons should be fumigated with calcium 
cyanide, (iii) Prophylactic treatments, like disinfecting godowns prior 
to the storage and treatments, like dusting the surface of the bags 
with BHC To% dust, will eliminate chances of secondary infestation; 
(iv) The st{)rage almirahs, racks, etc., where the buttons are stored 
should be dusted with BHC as a prophylactic and curative measure. 
Small quantities of paradichlorbenzene can also be used inside card- 
board containers. (v) The cost of treatments suggested here is 
cheap. 
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PROBLEMS OF FISHERIES DEVELOPMENT IN CEYLON^ 


BY ' ■ ■ . 

Sunder Lal Hora 

AND 

T. V, R. PiLLAY 

Very few countries have had the benefit of advice from so many 
specialists in planning the development of their fisheries as Ceylon. 
In recent years, Dr. C. F.. Hickling, Colonial Fisheries Adviser, the 
late Dr. H. Blegvad, Director of the Danish Biological Station and 
General Secretary of the International Council for the Exploration of 
Seas, Dr. Ettrup Peterson with his collaborators, Dr. C. C, John, 
Director of Research and Professor of Marine Biology and Fisheries, 
Travancqre University (now Deputy Director of Fisheries, Ceylon) and 
Dr. G. L. Kesteven, Regional Fisheries Officer for Asia .and the Far 
East, surveyed the fishery resources of Ceylon and made recom- 
mendations for fisheries development and research in the island. 
Their reports have been published in the form of a Sessional Paper-’- 
by the Government of Ceylon. Copies of this publication were sent 
to sevetal experts to elicit their views and some very useful comments 
have been received from Dr. W. C. Neville, Chief, Fisheries Division 
(Natural Resources Section), G.H.Q., SCAP, Tokyo, Dr. R. Van Cleve, 
JDirector, School of Fisheries, Washington and Dr. A. W. C. T. Herre, 
School of Fisheries, Washington. Mr. W. H. Schuster, Chairman of 
the Committee of Fish Culture, Indo-Pacific Fisheries Council and 
now Fishery Biologist, F.A.O., Rome, has made a special survey 
of the Inland Fisheries of Ceylon and his report has been published 
separately as .another Sessional Paper. Mr. I. S. R. Munro, Senior 
Research Officer, Ehsheries Research Station of the Australian 
Commonwealth Council for Scientific and Industrial Research, Cronulla, 
worked in the Department of Fisheries, Ceylon, for about 3 months 
organising a programme of inshore marine research. This report 
has been published as an appendix to the Administration Report of 
the Acting Director of Fisheries for 1951 (Government Publications 
Bureau, Colombo, 1952). In effect these publications and the comments 
of experts together form a Symposium on Ceylon fisheries and lack only 
a summing up and a final analysis of the opinions of these experts,. 


^ This note was prepared, when one of us was offered the post of Director of 
Fisheries, Ceylon, in 1951. It is now published in the hope that it may prove of 
some use to others interested in the development of fisheries of this Island. 

^ Ceylon Fwhenes.— Recommendations of Experts on Fisheries Development, 
Research, Socio-economic and Industrial Problems. Sessional Paper VI — 1951, 
Ceylon Government Press, Colombo, Price : Rs. 3.85, postage : 30 Cents (To be 
purchased from the Government Publications Bureau, Colombo). 

^ Report on a Survey of the InJund Fisheries of Ceylon. — Sessional Paper XXIV — 
1951, Ceylon Government Press, Colombo. Price : 40 Cents, postage : 10 Cents. 
(To be purchased from the Government Publications Bureau, Colombo.) 



The fisheries of Ceylon can be classified into five distinct trculogical 
units, visi., (i) Cold water fisheries in the hills, (2) Fiuvialile and 
lacustrine fisheries of the plains, (3) Fisheries of the brackishwalcr 
lagoons, swamps and other tidal areas, (4) Inshore marine fisheries, 
and (5) Offshore marine fisheries. .V brief assessment of these fisheries 
is given below iseriaiini. 

Cold Water Fkheries hi the Hills.- — Apparently the hillsiream 
fisheries have been considered to be the least important and this 
region has not received much attention from the experts, 'rhe upland 
waters of Ceylon have imported Trout and European Carp in them, 
besides the indigenous fishes. Apart from providing sport to anglers, 
the hillstreams and other water areas in the region could j)ossibh 
contribute to the supply of acceptable A’aricties of fresh fish fm* local 
consumption. Barbus (Tor) klmdree is known to ocnir in Ceylon 
waters and is a good sporting fish. More, systematic' w<.)rk should 
be undertaken on the cultural possibilities of this fish. The possibility 
of expanding tjie culture of European Carp and Tench also net'ds in- 
vestigation. Though there is reported to be a decided prejudice to 
fresh water fish in the Island, ‘ the residents of hill stations will, in 
all probability, prefer fresh freshwater fish to unhygienically prepared 
dry saltwater fish, if attempts to popularise this are backed by adequate 
propaganda. Under very similar conditions, the culture of Mirror 
Carp and Tench has become a great success in the Nilgiris (India). 
Mr. Schuster recommends an association of Gouramy, Helostoma and 
Etroplusj for tanks which retain water for long* periods. Mr, de Zylva 
informs us that the experiments initiated by the Department have 
shown that the Gouramy can thrive in the upland waters at about 
4,500 ft. even though they did not survive at a height of about 
6,000 ft. Etroplus is not generally believed to be suitable for such 
waters ; and for any large-scale culture programmes it might be more 
advisable to concentrate on proved varieties such as the Common 
Carp., Estimates of areas suitable for culture and quantities likely 
to be consumed locally will have to be made before starting this 
venture. 

Fluviatile and Lacustriiie Fisheries of the Plains. — The fisheries of 
rivers, tanks and lakes form a comparatively neglected zone of fishery 
resources in the country. There are several seasonal irrigation tanks, 
freshwater lagoons as well as large perennial irrigation reservoirs of 
an estimated extent of about 10,000 acres abundant in fish fauna. 
According to Dr. Kesteven, the lakes and tanks contain Goiirami, 
Catfishes,' Murrel, Pearlspot, W alia go ^ Anahas and 'Labco ; and the 
rivers have Mahseer, Murrel, Pearlspot, Gourami, Catfish, IVallago, 
etc. Mr. Schuster observes that there is a preponderance of predaceous 
species indicating that nature took its unhindered course in these waters 
and the predaceous species ‘have generally occupied such a prominent 
position that no other species can subsist in their presence in any worth- 
while numbers, while the stock of the vegetable feeding fishes has dimi- 


^ Mr. R. de Zylva, the Ag. Director of Fisheries, Ceylon, in a private communi- 
cation informs us that ‘it is only the urban population that is fighting shy of buying 
freshwater fish, but these fishes are very popular in the villages’. 
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nished so much that only a small part of the food resources is actually 
converted into hsh meat’. Predaceous, species are generally of good 
flavour and taste and species of murrels and spiny-eels are greatly 
relished in India. It may be desirable, therefore to start long- 

lining for these fishes. It is obviously essential to control the 

number of predatory fishes, but there appears to be religious and 
other objections to fishing in many of these vraters during the dry 
season and the catches are estimated to be about 300 tons which are 
chiefly dry-salted, or smoked. According to the experts, no fresh- 
water fish is very welcome to the fish-eaters of Ceylon, except the 
Gourami which is bought in the belief that it is a saltwater 

fish. A judicious management programme to restoi'e the equilibrium 

between herbivorous and carnivorous species is the primary need. 
The stock of herbivores, such as Gourami, and the Pearlspot can be 
substantially increased by both lake and river improvement methods 
as- well as cultural operations. A good beginning has already been 
made by the Department of Fisheries in the stocking of inland waters 
with Gourami fry.^ In view of the paucity of suitable plankton feed- 
ing fishes, the possibility of introducing exotic plankton feeders such 
as Tilapia mossamhica^ Trichogaster pectomlis and Helostoma 
temniincki will have to be explored. Experiments in the breeding of 
T, mossamhica are reported to have been successfully conducted and 
according to the latest Administration Report of the Department, no 
further imports of this fish will be necessary as the fish propagates 
very rapidly. 

Brackii>h Water Fisheries, — rThe coast of Ceylon abounds in salt 
water lagoons affording lucrative fisheries and its rich estuarine 
waters -have an estimated extent of 300,000 acres. The important, 
catches consist of Mullets, Rays, Garfish, Cock-up, Prawns and not 
rarely Milk fish. A few thousand men are engaged in fishing in these 
areas and they use stake nets, traps, cast nets and brush wood and 
other types of lures. This part of the industry - is owner-operated 
and according to Dr. Kesteven the production is estimated at a few 
hundred tons per year. 

Because of the coastal erosion in Ceylon waters, the sedimented 
debris deposited by the rivers constitute the main source of fertility 
of the estuarine waters. The better productivity of areas* like Lake 
Negumbo compared to those like Lake Chilaw is obviously due to the 
rich deposits of soft mire. 

Mullets, prawns and milk fish are well favoured items in the 
markets and most of the specialists are of the opinion that there is 
very good scope for developing their farming in this region. A 
thorough biological survey of the localities that are likely to be 
suitable for opening farms and the determination of their producti- 
vity, the seasons and places of availability of fry, etc., will have to 
be made initially before starting large-scale farming programmes. 

All the economically important fishes and crustaceans of the 
estuaries, except Etroplus suratensis ^ are inshore breeders and their 
fry enter estuaries and backwaters. The sand bars formed in front 


^ Administration Report of the Acting Director of Fisheries for the years 1940- 
50, Part I — 1940-47 by E. R, A. de Zylva, 1951, Ceylon Government Press, Colombo, 
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of the estuaries are considered to be obslacles in the. way oi a cunli- 
nuous supply of fish and prawn seed to tht'se brackish water area^. 
Provision to ensure such a supply by bn-aking up the santl ])arh 
wherever necessary appears promising'. Mr. Sduisler also nronnnends 
the stocking' of brackish waters witli fry oi CfhUKrs reared iii nursery 
ponds. Mr,, de Zylva informs us that a start Itas already been made 
by the Department of Fisheries in this direction. 

Inshore Fisheries .' — '1'he inshore iisheries of. Ctylon arc oi the 
maximum importance and represent approximately 90% ot the total 
fishery resources. Nearly 40,000 men empit>ying about 6,000 cata- 
marans and 4)350 outrigger catioes fish iri the inshore waters with 
about 5)5^^^ seine nets and drill nets. liny tire lesponsiblc 

for the supply of about 30,000 Ions ul lish annually. i lu. beach 
seines make 'heavy catches of I )ussumena, SanUuelhu Anchovies, 
Hilsa, Chirocenfms, Ilisha, Pomfrets, Horse Mackerels, Sciaenids, 
Dog fishes, Rays, Chorinemtis, Mullets, Sillago, Ariiis Prawns. 
I-ianddines operated from the outrigger canoes or ‘oriis’ aatch chielly 
Kingfish, Tunnies, Barracoutas, Lidianus and Eptrieplu’Ius. 

The large-meshed gill nets are employed for catching sharks and other 
large fish such as Polynenius } and the small-meshed ones foi ( /n>- 
firmnuSy AriuSy Triacanthiis , PlatycephaliiSy Belone^ Mullets, small 
Sparids, Sardinella and small Flat-fish. Hand trawds or open waiet 
seines catch small fish such as SillagOy SanlinellUy Sciaenids, 
small Scads, small Barracouta, Mene and Prawns. The pearl oyster 
beds also fall within this ecological^ region. ^ The fishermen are mere 
wage earners in this region and the industry is operated by the middle- 
men who own the gear. ^ 

There appears to be some dilference of opinion among the experts 
regarding the present position of the inshore fisheiyc While Dr. John 
believes that the production from this region can easily be doubwd 
to meet the fish shortage, Dr. Kesteven finds rtxisons to believe* tli.ai the 
industry is virtually saturated and may in some instances be in, or approa- 
ching, a depletionary condition’.^ He therefore recommends the dh eision 
of inshore fishermen to brackish and oilshore sections. If Di . 
Kesteven’s surmise is correct, very great care has to be lakm in 
introducing the various effective modern gears recommended, it will 
be advisable to make a thorough biological and statistical stiuh ot 
the fish stocks before either intensifying the exploitation ut the 


^ Dr. John has further commented on this point as follows: ‘On., of tla*^ atl\an- 
taees of the geographical position of Ceylon is the fact: that nnwt of th»- inigratory 
shoals of fishes, which move shorewards from the Indian Ocean, touch ihe 

continental shelf of Ceylon and subsequently pass on north\\ard'. to tin* »-ast or west 
coast of India. The Tunnies, Mackerel, Butter fish, Anchovy and i\Ai are 

some of the outstanding instances. In the case ol such inigraiory it yill 

be somewhat hasty to conclude that with the simple methods oi fishing ])!;ur!sed 
in this country, the industry has reached a saturation point, ty that indore fisherit-s 
have begun to show signs of depletion. The inadmissit/dity of this ohsrr\ation 
can be proved by the fact that the neighbouring country of 'Fravancore, which has 
only a coast line of 172 miles, exports annually about cwt. <>i <lry Ifsh alt*-!' 

meeting her domestic requirements. This is all the nuin* signiiicant. wh«-n it is 
remembered that some of the shoal fishes reach the coast of Iravancore only .-.ome 
weeks after they first appear on the Ceylon coast. If signs ol depletion rue notice- 
able in Ceylon, naturally its consequences will be felt in Travancore also, but 
this does not seem to be the cased 
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inshore fisheries or taking any steps to decrease the fishing* effort in 
these waters. 

The handling and distribution of fish is in a very unsatisfactory 
condition and calls for great improvement. Due to the ill-organised 
state of the industry, the price of fish is too high and the fish 
available in the markets is not quite wholesome. As Dr. John puts 
it: ‘if the fishing industry is to be improved and the markets are 
to be supplied with fresh and wholesome fish it is very essential that 
the system of packing, preservation and transport should be com- 
pletely reorganised on modern lines’. 

The continental shelf of Ceylon is a very narrow strip running 
parallel to the coast, the width of it being only about 6 to i8 miles in the 
southern half of the island. The northern half, however, is wider and 
the widest region is between Mannar and Jaffna. The scope for exten- 
sive offshore fishing is naturally limited to the northern part of 
Ceylon and the Wadge and Pedro banks. Even these banks are not 
more than 30-45 miles wide. Further, even though there are traw- 
lable areas, the greater part is reported to be rough and uneven, 
which make trawling difficult. The industry in this section at present 
consists of trolling operations for sail fish, tuna, spear fish and mackerel ; 
and hand-lining for reef fishes. There is also some jig'ging for tuna 
.and some use of special ‘grab all’ gear for tuna and other midwater 
fishes. In this section of the industry, ownership is somewhat com- 
plicated ; the fishermen always own the gear but frequently do not own 
the boats. Besides the local crafts, there are two steam trawlers working 
from Colombo, an Italian trawler owned by a Colombo business- 
man and the Ceylon Government trawler ‘Raglan Castle’. There 
are no detailed records available regarding the production of fish 
from this region. According to the Administration Report of the 
Department of Fisheries for 1940-47, 6,392 cwt. and 4,175 cwt, of 
fish were landed by ‘Raglan Castle’ in 1945-46 and 1946-47 respec- 
tively. Unfortunately the landings of the Italian trawler have not 
been studied by any of the experts during the surveys. Dr. Hickling 
computes the rate of fishing of the Government trawler to be about 
a ton of marketable fish per haul, or five tons per day, or 387 cwt. 
per 100 hours of fishing. A new oil-fired trawler ‘Braconglen’ 
bought by the Department recently has commenced fishing from July 
1951. She did 12 trips during the year and spent 91 days at sea and 
landed 4,778^ cwt. of fish, thus giving an average catch of 389 cwt. 
per trip. There are, however, no detailed records of the nature of 
the bottom or the extent of the fishing grounds of this region.- 

. Problems of Fishery Development and their Solution 

An analysis of the data contained in the reports, indicates that 
the outstanding problems of fishery development in Ceylon are the 
following: — 

1. How can an immediate improvement be effected in the price 
level and availability of fish in Ceylon? 

2. How can freshwater fish be made popular among the urban 
populations? 

3. Gan brackish water fish farming be developed in the country? 

, ' 4 ■ ■ 


814 JOVRNAL, BOMBAY NATURAL HIST. SOCIErV. Vol. al 

4. Can freshwater fish culture be developed on a larg-c scale.-'^ 

5. Is diversion of the inshore fishermen to inland and ullshure 

fisheries advisable? ^ . . 

6. Will it be advisable to start large-scale deep-seu fishing ju 

Ceylon at present? 

7. Is mechanisation of fishing desiralile at this stage.-' 

8. What type of Governmeittal aid should be given to the opera- 
tives to improve the industry? ^ 

9 . What is the nature of research lliai should be undertaken h) 

the Fisheries Department immediately? 

The solutions to these problems that suggest themselves as prac- 
ticable under the conditions described in the reports are discussed 

briefly below. , , , , i • , 

1 . I>r. Peterson has found that the Colombo fish market dominates 

the fish trade and prices of fish, and a balance wheel put «n the 
market here will adjust the fluctuations all over the island. 1 Ins 
control may have to be exercised in two ways. One is by increasing 
the -supplies of fish to Colombo markets and by the introduction ot pi o- 
per preservation (freezing, icing and curing), transport and hygienic 
handling of fish so that the product will reach the consumer in a 
wholesome condition. The -other is by fixing the ceiling price oMisii 
and fish products for sale and organising a machinery to exeicise 

that control. ; . . . , . 

The total annual consumption of fish in Ceylon is estimated b} 
Dr. lohn to be approximately 64,600 tons including local production 
and imports and if her requireim-nts, estimated at a per capiUi con- 
sumption of 35 lb. of fish per head for its population ot about 
7000,000 people, should be met without depending on imports from 
foreign countries, her production will have to be increased approxi- 
mately by 71,000 tons. The major problem is, which source can 
effectively meet this requirement. The inshore fishery is reported to 
show signs of depletion and only restricted quantities can be expected 
from the offshore fishing grounds. So an appreciable _ increase m 
fish supplies may not be possible from these regions mimediately. 
The solution therefore appears to be the development of the inland 

fishery resources. „ , ■ 

2 Freshwater fish is believdd to have a muddy flaxour and is 
therefore not favoured by at least the urban population. Such pre- 
judices have existed in almost every country in re.spect oi certain 
articles of diet, but in times of emergency It has been possible to (lyerconie 
these to a considerable extent by propaganda. .\s Dr. .A. W. C. 1. Ilcrre 
has commented on this point, ‘in no country are there enough iirst 
class fish to feed all the people’. It is therefore very important that 
the less favoured types of fishes also should be properly utilized to 
meet the fish shortage. The U.S. Fish and Wild Life Service is 
reported to have popularised the use of several types ol: hshes by 
evolving special recipes for cooking them and^ demonstrating these 
improved methods of cooking to the public. The Chinese practice 
of hospitalising fish before sale may help in removing any objection- 
able flavour from fish flesh. Another possible means of approach is 
the brine-curing of freshwater fish, which may render" it acceptable 
to the consumers. The Madras Fisheries Department has popularized 
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the Mettiir Reservoir fish in this way and have thereby been able 
to develop the fishery of the reservoir considerably. The lines fol- 
lowed by the Coffee Houses, the Wheat Houses and more recently 
the Non-cereal Cafet arias in India to popularise unfamiliar food pro- 
ducts, may be worthy of emulation in Ceylon. 

3 . Dr. Hickling and Dr., Kesteven have in their reports recom- 
mended the opening of brackish water fish farms in Ceylon. Mr. 
Schuster, who has made a special study of the inland fishery con- 
ditions, is of the opinion that developmental work in these waters 
should wait till a limnological survey of the backwaters is made to 
obtain the necessary basic data. According to him, fertile mud as 
required for pond construction is scarce and the necessary minimum 
tidal range of five feet is not to be found in any part of Ceylon. 
These facts preclude a large-scale construction of ponds- However, 
the economics of pond construction in these areas under the con- 
ditions prevailing in the Island will have to be more intensively 
investigated. As his report indicates, there exist several fertile tracts 
where construction of ponds does not entail much expenditure and 
which can immediately be converted into farms. Suitable large- 
scale experiments in the cultivation of mullets, prawns and milk fish 
should be initiated along with an intensive biological investigation 
of typical brackish water lagoons. On the basis of the results obtain- 
"ed from this work, the programme of farming in these areas has to 

be formulated. 

Mr. Schuster advocates a policy of stocking estuarine waters with 
plankton feeding fishes. Trichogaster pecioralis may be a suitable, 
species for ,a low salinity. An appropriate plankton feeder for pro- 
pagation in waters of higher salinities has yet to be found. He also 
recommends the stocking of the brackish waters with Chanos fry reared 
in special nurseries. Though it is rather difficult to forecast from 
the experiments already undertaken by the Fisheries Department 
whether these operations will be economically worthwhile, proper 
provision of connection of these waters with the sea, probably will 
equally serve the purpose at a lower cost. 

4 . It has already been seen that the development of inland fisheries 
will go a long way to solve the fish shortage. All available data 
tend to show that next to brackish w^ater fish farming, fres'hw?’ater 
pond culture ranks as a very promising source of fish supplies. A 
large number of ponds and reservoirs could be found where religious 
or other prejudices will not hamper fish culture operations. To 
begin with, the culture of Gourami can be started in the plains and 
the European Carp in the upland w^aters. When propaganda has 
succeeded in making freshwater fishes popular or at least acceptable,, 
the cultivation of other quick growing varieties can be considered. 
In Singapore, Chinese fish culturists import fry from China and there 
seems no reason why Ceylon cannot get its supply of suitable species 
from India or China or from both. The Administration report of the 
Department for 1940-50 shows that a start has already been made 
in this direction. 

5 . There does not seem to be sufficient evidence to say conclusively 
that the inshore fisheries are on the verge of depletion. Considering 
the great efforts the Government wall have to make to divert the 
fishermen to inland areas, it may be premature to plan this till detailed 
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investigations are made to assess the position ol the hsh stocks hi 
the region. However, if signs of depletion are really founds it u ill 
be essential to decrease the fishing effort, and for that purpose cl vort 
some of the fishermen to inland and offshore waters.^ in view oi 
the limitations of the type of deep-sea fishing operations that can 
be undertaken by the local Miermen, the brackish water areas seem 
to be the proper region to absorb, them. More intensive lagoon 
fishing, where feasible, and fish fanning will engage them and oflvr 

them attractive returns. ^ rti o 

6. As already indicated, there is not much reliable data on tiic^ 
extent and nature of the offshore fishing grounds and very hiile is 
known of the fish stocks. In Dr. John’s opinion Ceylon s oilshore 
fishing grounds will not be able to feted more than thiee. trawlers. 
It is doubtful whether a regular deep-sea fishing industry could be 
built up on the limited information 'available regarding the fishing 
grounds and the fish stocks. So the Ceylon Government should try 
to work at present a couple of medium-sized vessels,^ with me co- 
operation of India, if possible, to gather sufficient information m 
order to assess the possibility of undertaking commercial deep-sea 
fishinfj in these waters. 

Comparatively better fishing returns of the Japanese trawler work- 
ing along the Bombay coast suggests that Japanese ni^hods ol: 
fishing may prove more fruitful for Ceylon waters also. The advis- 
ahility of using Japanese craft and gear needs careful consideration. 

7. The mechanisation of fishing craft and tackle mainly aims 
at increased production. This has been recommended by experts to 
improve fishing in the inshore waters. But if Dr, Kesteven s 
observation that the stocks in this region are on the verge of depletion 
is correct, the question of increased production from this region will 
not arise. Moreover, some of the crafts like the Outrigger Canoe 
and Catamaran do Hot in the opinion of experts, need any further 
improvement and are well suited for the conditions under which they 
have to operate. It will, however, be desirable to popularise the 
‘moored vessel fishing’ so that the fishermen’s catches can be preserved 
properly and brought to the markets in good condition. Very en- 
couraging results have already been obtained by the Fisheries Depar - 
ment in this direction by employing the seiner ‘Halpha , Uie M.h.V. 
‘Seer’ and the Patrol launch ‘Kunissa’ for towing boats to fishing grounds 
and backC Even though it may not be advisable to make any groat 
alterations in the craft and tackle to enhance their elficiency, eltorts 
to simplify their operation can be made even at this stage. 

8. The fishery operatives form the backbone of the industry and 
their social advancement is essential to the development of the in- 
dustry. As Dr. John points out, administrators have always been 
thinking in terms of the fishermen only and the others in the industr)’ 
have been left out from Governmentjil patronage. For a long time, 
to come, the operatives, other than the fishermen, will also have to 
remain at their jobs and so they have also to be given adequate 
Governmental assistance. As this section of the operatives are gene- 

‘ Adrainistration Report of the Acting Director of Fisheries for the years 1040 
to 1950. Part II 1948 to 1950 and for 1951. Government Publications Bureau, 
Ceylon, 1952, 
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rally more educated, it might be possible to form co-operatives to 
conduct their business in a proper manner, and through such institu- 
tions it will be easier for the Government to exercise some control 
over the fishing industry. The possibilities of development on these 
lines have been well demonstrated by the working of the Bungalow 
Delivery Scheme and sale of fish in Departmental Stalls by the Fish 
Distribution Union in 1946 . 

Though fishermen ^s co-operatives will be ideal organisations through 
which all socio-economic work among the fishermen could be under- 
taken, experience in India shows that in the present social conditions 
of the fishermen, co-operative movement alone is not likely to achieve 
the desired results. It appears that individuals will have to reach 
a certain stage of social development before they can take kindly 
to co-operative enterprises. With the ultimate aim of forming co- 
operative organisations, deserving individuals should be helped; and 
they would serve as examples to their fellow men. Dr. Blevgad has 
pronounced himself to be in favour of such a policy. It will be neces- 
sary to impart education with a definite fishery bias to the fisher- 
children, and the fisher boys should be taught improved methods of 
fishing and handling of fish. 

9. Some amount of work on the fishes that are found in Ceylon 
waters has been done in adjacent countries and much work is now 
in progress. Ceylon can benefit by this knowledge without spending 
any money or effort for the purpose. The important research pro- 
grammes to be undertaken by the fishery department in Ceylon should 
be ecological surveys to confirm the biology of the fishes in Ceylon 
waters, population studies to determine the extent and nature of the 
fish stocks, the effect of fishing on these stocks, and experiments in 
fish culture. Mr. Schuster recommends a biological survey of a 
typical brackish water area such as the Negumbo Lake to estimate 
the productivity of the lagoons. As regards the offshore fisheries 
Mr. Munro recommends investigations of the seasonal distribution, 
abundance and movements of the Scombroids, Clupeoids and Carangids 
and the interpretations of the fundamental biology of the key species. 
Exploratory work in offshore waters has already been referred to. 
These are the items of research the department should take up im- 
mediately wuth the help of its own staff. Further studies on the 
biology of Ceylon fishes can better be done by a team of research 
.associates or students who could be given facilities to work under 
the Director and the Senior Officers of the department for research 
degrees of the Ceylon University. A large number of local students 
will thus get the necessary training* to undertake fishery work in the 
country without the Government spending much money for the pur- 
pose. At the same time a good lot of basic information on the biology 
of the local fishes would have been collected. 

To sum up, the immediate means of meeting the'' fish shortage in 
Ceylon appears to be the development of brackish water and fresh- 
water resources by more intensive exploitation and starting of fish 
farming ; and the exercise of control over the preservation and 
marketing of fish and fish products. Adequate Governmental help 
is necessary for the advancement of the economic condition of the 
fishery operatives. The formulation of any definite plan for the im- 
provement of the inshore fisheries may have to wait till the necessary 
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inrormation has been collected regarding- the condition and nature of 
the fish stocks. Before starting offshore or deep-sea fishing operations 
on a commercial scale, preliminary exploratory work will have to be 
done with a view to collect sufficient data repirding- the fishing grounds 
and the fi^sh stocks. Blind following of western methods of 
fishing siiGh as trawling* are 'not likely to benefit the nation much, 
except that it will show us again^ as it has done in the past, what 
should be avoided. Dr. R. Van Cleve, Director of the School of 
Fisheries, University of Washington^ has rightly pointed out in this 
connectioii, tiiat in/ the development of fisheries in any country 
the principle to be followed should be that of adopting new develop- 
ments to the level at which they can be absorbed into the economy 
of the country concerned, permitting such developments to proceed 
in a manner that will result in the growth of the native fisheries 
rather than the development of a foreign fishery at the expense ol, 
the natives. 


' CURTIS’S BOTANICAL MAGAZINE: ITS ORIGIN, 
HISTORY AND MISSION 

M. B. Raizada, f.n.i. 

Forest Research Institute, Dehra Dun 

The Botanical Magamie was founded in 1787 by William Curtis 
and has been published continuously since then. It is, indeed, the 
oldest current scientific periodical of its kind in the world with coloured 
illustrations, and in the beauty of production and the hig-h standard 
of its contributions it has no rival and can claim a unique place. 

William Curtis, the founder, whose name is still linked with the 
title of The Botanical Magazine, was an interesting* personality. An 
account of his life and works by J. E. Lousley was published in the 
Journal Roy, Hort. Soc., 71 : 98-100, 124-129 (1946) in connection with 
the bicentenary of his birth. 

He was the eldest son of John Curtis, a tanner of Alton in 
Hampshire and was born on January nth, 1746. Young William was 
destined for the medical profession, and he was in due time appren- 
ticed to his grandfather, a surgeon-apothecary, whose house adjoined 
the Crown Inn at Alton. It so happened tliat there was an ostler 
at ‘The Crown’ named Thomas Legg, who had a good working 
knowledge of wild plants, and to him Curtis was indebted for en- 
'Couragement in the study of botany. 

. At the age of twenty, William Curtis left his native town for 
London, to practise his profession pn which he depended for his 
maintenance. He had not set up long as a practitioner when he took 
a partner, named 'William Wavell, so that he might have more 
leisure for the pursuit of the studies of insects and plants which he had 
at heart. This step, serious as it was for a man of his means, 
was soon followed about the end of 1770 by a drastic decision — ^that 
of selling out of the partnership altogether. He was now free to 
follow his inclination and threw himself with redoubled enthusiasm 
into his study of Natural . History, reading, collecting, and seeking 
stimulating intercourse with similarly minded men.. He assiduously 
explored the flora of London and its neighbourhood:, but w*as not 
satisfied with what he saw in lane and field. He wanted to have 
the plants he found there under his eyes, besides many more from 
other parts of the country, and no doubt also from the gardens. 
Curtis then took a piece of ground near Grange Road, Bermondsey, 
for the purpose of growing British plants and so he became not only 
a naturalist, but also a gardener. His first publication was ento- 
mological, but his competence .as a botanist was soon recog'nised. 
On December 15th, 1773, when he was hardly twenty-seven, he was 
elected to the honourable office of ‘Demonstrator of Plants and Prae- 
fectus Horti’ of the Society of Apothecaries at Chelsea. His duties 
were chiefly connected with that little gem of a botanic garden on 
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the other side of the Thames, now known as Chelsea Physic Cnrdrn, 
which has played such a great part in the liislory of British hotan} . 
The pay was small, but the man who occupied such an important 
post was well situated to gain a wide reputation as a botanist, and 
by the time he resigned on August 2/lh, 1777, this object \vas substan- 
tially achieved .and the publication of the Flora Londiia^nsis had 
commenced. On January ist, 1779, Curtis started a ntiw vtaUurc witli 
the official opening of the London Botanic Garden in Lambeth I\farsh 
and gave up his experimental plot in Bermondsey. Here in his own 
Botanic Garden he lectured on botany and horticulture. He was 
greatly helped in the development of the garden at Lambeth Marsh 
by contributions from the Royal Gardens at Kew, from the Earl of 
Bute’s garden at Luton, from Dr. Fothergill at Upton, Dr. Pitcairn 
at Islington, the Earl of Plymouth, Sir Joseph Banks, and many 
others, and from a number of nurserymen, among which may be men- 
tioned Loddiges. Admission to these gardens, including the lectures, 
was by subscription. For one guinea a year subscribers had^ the nghi 
to use the garden and the library and to introduce a friend. For double 
the subscription they could claim surplus seeds and plants. issiu'd 
catalogues of plants grown in the garden for the bcndit of his sub- 
scribers, and the entire catalogue is said to have run to about 6,000 

species. r 1 • 1 1 

It was here that the conditions were prepared from which the 

idea of the Botanicdl Mcigazhie arose and which at the same time 
decided the form it assumed later. 

The first part of this new periodical was published^ on February 
ist, 1787. It contained three plates, representing Iris perslca^ Rudheckia 
purpurea and the winter Aconite (Eranihis hiemalis) then known as 
Hellohorus hiemalis. After that, monthly parts of three plates were 
issued with great regularity upto Curtis’s death, twelve parts making' 
a volume. The parts were sold at is. each. The monthly sale wa> 
3,000 copies from the start, and we are told that this number was 
maintained during Curtis’s life-time. The new periodical was such an 
outstanding success that its founder was able to finish his days Iree 
from financial worry and when Curtis died of heart trouble on July 
7th, 1799, he left his wife and daughter reasonably well provided for. 

During his last illness Curtis had wisely provided for a successor 
by entrusting his friend Dr. John Sims, with the general management 
and editorship of the Boianical Maga-zine, the property of the latter 
remaining in his family; and after a short interval, during which 
Curtis’s brother Thomas looked after the Magazine, Sims took over 
the duties of editor and as such his name appears on the title page 
of Volume 15 (1801). There was at first no change in the styles of 
the Botanical Magazine^ but the number of plates was increased to 
four in each part, and the price was raised to is. 6d. a part. Later 
on the number of plates was doubled, so that eight plates appeared 
in each part, the price apparently being for a time 3J?., but eventually 
3s. 6d. The number of plates in the volume was not always strictly 
adhered to: it sank as low as thirty-seven in Volume 23 and rose 
as high as fifty-four in Volume 22, the average being slightly above 
forty-five. The demand for more plates was apparently not satisfied 
with this increase, as is evident from the fact that the Magazine 
appeared now in half-yearly volumes for the next thirteen years — that 
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is from 1803 to 1815 — olfering the public anything between eighty- 
one and hundred plates every twelve months, (I say twelve months, 
because the annual issues did not start with the calendar year). It 
thus happened that the Botanical Magazine^ after a run of twenty- 
nine years (1787-1815), arrived at Volume 42,' whilst the number of 
plates published, which at the close of Volume 14 — the last prepared 
by William Curtis—had been 504, was now, at the end of 1815, not 
less than 1,770. The sale of the Botanical Magazine continued to 
be satisfactory it seems ; but difficulties arose out of the resignation of 
the very able artist, Sydenham Edwards, who had so far drawn almost 
all the plates, and the appearance of rival publications foremost among 
them the Botanical Register which Edwards himself had started in 
1815./ Still the Magazine its own, although no doubt with 

diminishing lustre and sale. The year 1815 marked a turning point, 
in so far as after that year the Magazine appeared in single annual 
volumes, corresponding in the number of plates for a long time to 
the half-yearly volumes of the preceding years and sold at the same 
price. They were issued as a 'New Series’ with double numbers — 
the number of the New Series and the number of the whole work. 
Iriternally and materially there was no essential change except such 
as was conditioned by the temporary collaboration of Dr. Sims’s 
‘more learned friends,’ particularly John Bellenden-Gawler, after- 
wards known as John Bellenden-Ker, and Dean Herbert, and by the 
increased influx of new plants into the gardens, public and private, 
of the country. 

When Dr. Sims, owing to advanced age, ^vas obliged to resign 
the editorship in 1826 the situation became critical. At this moment 
the editorship was taken over by William Jackson Hooker, then 
Professor of Botany at Glasgow and later (as Sir William Hooker), 
Director of the Royal Botanic Gardens, Kew. He must have been a 
man of great energy and character, and under him the Botanical^ 
Magazine entered a new era. The third series ran from Vol. 54 to 
Vol. 71 in 1845, when the firm of Reeve Brothers (later Lovell Reeve 
8:. Co.) took over the proprietorship of the Magazine, Hooker, how- 
ever, remained as editor, and the Magazine became closely associated 
with Kew. This association has lasted to the present day, alw^ays 
intimate, but never official. This association was emphasised by the 
new wording on the title page which has remained essentially the 
same up to the present day and in the adoption on the title page of 
vignette of the Palm House at Kew which still appears. 

The size of the monthly parts and of the annual volumes, which in 
the preceding two series contained on the average, seven and eighty- 
four plates respectively, was now slightly reduced, namely to five 
or six to the part and to sixty to seventy-two to the volume, the 
price remaining 3s. 6d. a part. 

Sir William Hooker died in 1865 and was followed as editor by 
his son, Joseph Dalton Hooker (afterwards Sir Joseph Hooker), who 
also became Director of the Ro3^al Botanic Gardens, at Kew. The 
period of editorship of the two Hookers was a time of great activity 
in the collection and introduction of plants to England. In 1805 the 
Horticultural Society of London had been founded and collectors were 
being sent to various parts of the world, among them Don to West 
Africa, Douglas to North America, and Fortune to China. Joseph 


Hooker’s own journeys to the Himalayas also belong' to this period, 
and he himself introduced many of the Himalayan Rhododendron 
species and other plants also figured in the Magazine. It is impussi!)le 
here to give any kind of a list of the more notable plates, hatch 
was notable for some reason or other. The first representation of 
the Lotus {Neliimho nucifem speciosum) appeared in 1806 (Plate 9031 
and a larger and finer couple of plates appeared in 1842 (Plates 3916*- 
17): Victoria regza was figured in 1847 (Plate 4275), a magnificent: 
triple plate. Sir William Hooker wrote of this in probably the 
longest text of any in the whole history of the Magazine. Tt has 
always been our endeavour to commence a New Year in this Magazine 
with some eminently rare or beautiful plant ; but never had we the 
good fortune on any occasion to devote a number to a production of 
such pre-eminent beauty, rarity, and we may add celebrity, as that 
now presented to our subscribers; worthy as we have no doubt they 
will .agree with us in thinking, to occupy the entire number’. Magnolia 
camphelli appeared in 1885 (Plate 6793) a very beautitul double plate, 
and Sir Joseph Hooker was able to write an eulogy of it from first- 
hand knowledge of the trees in their native habitat. 

Sir Joseph Hooker retired from the editorship in 1904 when it 
was taken over by Dr. W. Botting Hemsley, Keeper ot the Herbarium 
at Kew. Dr. Hemsley has written .a most interesting account t)f 
the Botanical Magazine and Botanical Literature in Ii^ngland up to 
that time, and it was reprinted as an introduction to the Index to 
the Magazine published in 1906. Since Dr. Hemsley, the editnrs 
have been Sir W. T. Thistfelon Dyer, Sir David Train, Dr. O. 
Stapf, Sir Arthur Hill and A. D. Cotton. The present editor is Dr. 
W. B. Turrill, Keeper of the Herbarium at Kew. 

From the very beginning the Bofiniical Magazine has been a pic- 
torial publication. On the original title page it was annount'cd as a 
'Display of the Flower Garden^ of ornamental foreign plants culti- 
vated in the open ground, the green house, and the sto\ e . . . accurately 
represented in their natural colours’. 

During the period of Curtis’s editorship and during much of that 
of Sims," the plates were drawn by Sydenham Edwards, with the 
exception of sixty-seven drawn by James Sowerby and eight In- 
Sansom. Sydenham Edwards was the son of a M'elsh school master. 
Curtis saw some samples of his work, called him to London when cjuile 
a young lad and trained him in botanical drawing* and painting aloiig 
his own lines. It was a happy association and Edwards stayt‘d with 
the Magazine till 1815. Many of his original drawings are now in 
the Kew collections. 

With Edwards’s resignation there began a time of artistic detrriora- 
tion. First various artists were employed. Then from 18 [9 onward-^ 
a certain J. Curtis, who was, however, not a member of William 
Curtis’s , family, became responsible for the preparation of the draw- 
ings for the next seven years, whilst an engraver named Weddell 
looked after their reproduction with indifferent success up to 1824, 
when he was succeeded by Swan. 

In 1827 William Hooker took over the editorship. During the 
early year^ of his editorship, William Hooker executed the 
majority of the plates himself as well as acting as editor and writing 
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tile texts. However, he was 1^ enough to find a verv .accomplished 
apprentice .artist in W. H. Fitch, who was the son of a book-keeper 
in a firm of Glasgow flax merchants and had learnt his drawing* in 
the form of patterns for calico, muslins, etc. Fitch’s first drawing's 
appeared in the Botanical Magadne, 1834 and from 1845 he was able 
to combine the positions of artist and lithographer, no mean achieve- 
ment, The plates undoubtedly benefited from this and his bold 
colouring and delicate line has never been surpassed. Fitch worked 
for the Magazine till 1878, and executed no fewer than 2,800 plates. 
When Fitch left, Joseph Hooker, who was then responsible for the 
Magazine, found himself in a difficult situation. It meant a question 
of trying here and there and eventually training a new artist. Ulti- 
mately Hooker found a suitable candidate in Miss Matilda Smith 
whom he himself trained and instructed and finally chose as 
illustrator of the Botanical Magazine. Miss Smith was the sole artist 
from 1887 to 1920 and contributed no fewer than 2,300 plates. In 
the recent period we have the work of Miss Lilian Snelliiig who has 
painted some of the most graceful and beautiful plant drawings ever 
made. Now Miss Stella Ross-Craig and Miss Ann Webster are execut- 
ing the majority of the plates. Their skill equals in both beauty and 
accuracy the best work of their predecessors. 

The earlier plates were copper engravings coloured by hand. Later, 
lithography was used, the plates being printed first from the stone 
on which the artist had drawn direct ; later, zinc blocks were used. 
The black and white outlines thus produced were coloured by hand 
to match a pattern coloured by the artist. Hand-colouring ceased to be 
practical in 1947 and a new series was started with the best mechanical 
form of reproduction that could be obtained. So far approximately 
10,000 plates have been printed. 

At present each part of the Magazine contains one double plate 
and ten single plates and the volume of four parts will be published 
over a two-year period. The text will be written by an expert on 
the genus, and will include a full description of each plant, details 
of its discovery, native habitat, natural distribution and suggestions 
for its cultivation. Chromosome numbers will be included where 
possible. Since the present trend of horticulture is towards the culti- 
vation of hardy plants, illustrations of these will form the bulk of 
the plates, but the old tradition of including orchids and green-house 
plants will still be observed. The newer species of Rhododendron 
will continue to be described and figured. 

Curtis in 1787 defined its Aims as ‘a Magazine in which the most 
ornamental foreign plants, cultivated in the open ground, the green- 
house and the stove, are accurately represented in their natural colour 
. . . a w^ork intended for the use of such ladies, gentlemen and 
gardeners as wish to become scientifically acquainted with the plants 
they cultivate’. This aim is still maintained, although with more 
emphasis on hardy plants. 

From the very beginning there was no geographical limit set to 
the inclusion of plants in the Botanical Magazine as long as they 
were foreign. The earlier numbers dealt chiefly with European and 
wSouth x^frican plants. In later volumes the introductions of Lobb 
and Douglas from America were included. Oyer a thousand plates 
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alone have been devoted to the ilora of Xorih America. In thv 
present century much of the floral wealth of the Vnr Ifasl has^ br<‘n 
introduced into English gardens on a larger scale than any priviuusl}' 
known by a band of famous plant collectors, including Wilson, Farrer, 
Forrest and Ivingdon-Ward. A g*rcat numbci oi these bciiutilu! plants 
have been figured for the first time in the Boianical The 

latest introductions of Ludlow, Sherriff and George Ta}1or, as well as 
Kingdon-Ward, have provided excellent subject and more will follow., 
d'he illustrations of the Maga^cine may therefore truly hv. said to 
represent a history of the plants introduced in England throughout 
the last two centuries. 

An interesting character of the Magazine lies in the Dcdicalions, 
lliese were inaugurated by Sir William Flooker in the first volume 
of the Third Series in 1827, which he dedicated to Robert Barclay 
of Bury Hill, Dorking, one of the original patrons of the Magazine. 
Each succeeding volume has carried a dedication to an eminent Bota- 
nist or Florticulturist together with a few lines on his work. In hP 7 j 
these were collected together into a Centenary Volume by Mr. William 
Cuthbertson and Mr. Ernest Nelmes, which gives a short biography 
and a portrait of each subject. 

Necessarily, the edition of the Magazine is limited in numbers, 
and previous volumes of the Magazine, especially complete sets, are 
highly treasured possessions, .and now very valuable. Volume 165 
began a new series, and in order to simplify reference, the plates of 
this series were numbered from No. i. The volumes of the new 
series are available only in a limited quantity, but new subspriber.s 
have an excellent opportunity to obtain now the previous parts published 
since April 1948. 

The Botanical Magazine plates are quoted in many scientific and 
horticultural publications, including the new R.H.S. Dictionary of 
Gardening recently published by the Oxford University Press. An index 
of the Botanical Magazine is in preparation to facilitate reference, 
and this will be of great benefit. 

The Magazine is no less than an old and valued tradition, and 
in the words of a former editor it ought to be a matter of pride 
to support it, remembering that botanists and gardeners throughout 
the world have relied for over 165 years on the inspiration and help 
they have received from the Botanical Magazine. 
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NARRATIVE OF A TREK AND OF NATURAL HISTORY 
OBSERVATIONS IN KASHMIR IN MAY-JUNE, 1942 

BY 

E. P. Wiltshire, f.r.e.s. 
two plates) 

Visiting Bombay with my wife in the early summer of 1942 I 
found myself with six weeks’ leave to spare. For various reasons 
we deGlded to spend this time in Kashmir and I applied to the 
Bombay Natural History Society, of which I was already a member, 
for advice, this being my first visit to India. 

I took with me the minimum necessary equipment for collecting 
lepidoptera, that is to say I decided to omit setting boards and breed- 
ing cages. The lepidoptera I might catch would be papered, a 
method economical in luggage-space but with certain disadvantages, 
of which the gravest are the impossibility of comparing what is taken 
at intervals of more than a few days and the probability of a long 
delay before relaxing and setting.. Although constant movement and 
the lack of cages made breeding larvae on any scale impossible, in 
one or two cases larvae were found and bred through to the imago 
on trek, in order to ascertain their identity. 

Before leaving Bombay I read through the article ‘Some notes 
on butterflies and big game in Kashmir’ by Colonel W. M. Logan 
Home {Journ, Bombay Nat. Hist. Soc., XL, No. i, April 1938). I 
noted down from this the names of the butterflies which that author 
took and listed, together with the month and height of their occur- 
rence; for I had no knowledge at all of Indian or Central Asian 
lepidoptera. To help me with other orders* of nature, I also took 
with me two books : ‘Birds of Kashmir’ by Samsar Chand Koul and 
the finer, more costly, ‘Beautiful flowers of Kashmir’ by Blatter. 

Mr. S. H. Prater kindly furnished me with introductions tO' two 
naturalists then resident in Kashmir, viz., Sir Peter Clutterbuck, 
Chief Conservator of Forests at Srinagar and Mr. Ludlow. Thus 
provided, and also armed with my own parafiin-vapour pressure lamp, 
net-frames, and some new killing-bottles, pill-boxes and papers, 
provided by the kindness of Mr. McCann, my wife and I left Bombay 
in an air-conditioned coupe on the Frontier Express on May iith, 
and arrived at Rawalpindi after a most comfortable two-days’ trip, 
which, incidentally inaugurated the second month of our honeymoon. 

The trip from Rawalpindi to Srinagar wa-s made in fine weather 
on May 14th by road, and we did not stop to catch the numerous 
black and green swallowtail butterflies by the road-side beyond 
Murree. We saw no more of this kind once we had entered the Vale 
of Kashmir. Being quite unacquainted with the tropical fauna 
they were to me exotic creatures; and their absence from the Vale 
seemed appropriate, for except for the rather numerous paddy fields 
one might have thought oneself somewhere in Europe; and, the butter- 
flies which I eventually took there confirmed the Palaearctic rather 
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than Indo-Malayiin character of the landscape which thus struck ni** 

During* the next six days we were on a lu>usc-*b<.)at ofi (lagrloal 
Point. We ibund that heavy rains had made the lakes unusually higii 
lor Mav: our house-boat was moored under stmic willows whose; 
bases weiv deep in water, and the only land close at hand appeared 
to be a welhclug potato-patch, in these circumsiances nothing muen 
was to be expected, and sure enough only a very i.ew moths came to 
In Itiiie or July however the same spot might prove moiv 
productive/ those being the months when tlie rush-ieednig marsh- 
moths begin to hatch in warm climates, and there wen^ rich growths 
of Typhii on the opposite bank. ^ , 

I'he willows o^'erhanglng our boat were crawling with multltude^ 
of Gypsy moth {Lyntaulna dispar) caterpillars, w'hich were constantly 
failing off and running- about all over our abode. I took a lew 
of the larger ones into captivity, where they proved themselves to be. 
nocturnal feeders, like most other Lymantnids. 

also frequently entered by a pair of Whitecheeked l;>ulbuls {MoIpiLsics^ 
leiicogenys), one of which tried to battle with its retlection m our 
bi'-^- mirror. Another conspicuous bird in our neighliourhood was a 
Great Reed-Warbler (icrocef/ialas stenUreMs ^ hrunnescens}. 

Of the two. persons to whom I liad introductions, Kh'. Ludlow pro\ed 
to be absent,, but Lwas able to consult .Sir Peter. Clultcrbuck p in ^h is 
view butterflies ' were comparatively scarce in Kashmir on account ul 

over-grazing.' . ■ . . ,'■■■ . ^ 

Two of my' first six .days, ill' Srinagar were: .spent ^ recovering. 
the effects of an ' improvident strawberry-tea^; . and '■ rain and. necessary 
visits' ■■prevented ento.mological ' .activities .'0.11 three others. However, 
on the' afternoon of May isth I -found time to ascend the hill froim 
Gagribal Point, a prominence which our Moslem boatman called 
Takht-i-Suieiman (familiar name to one coming from Persia, ^ p I 
did!), and whose alternative Hindu name I failed to master, ihere 
were ^ no cows, sheep " or goats on this . hill and it W£is . a.bla.ze vvith 
flowers and alive with butterflies and other .insects.. . Wiki thyme ^ and 
M'oorcrofGs Salvia, .were'.. ' in.', .abundant ^ bloom, and in .addition 
plantations of .Iris, fruiGtrees,. false: acacia and. other tiees .showeil 
that "Others . in Srinagar p .besides myself, ^ appreciated a ^ bota.iiical 
saii'Ctuary. ' On mullein (Verhascunt') .1 observed, small cat€rpi!la..rs of 
the Mullein; Shark., moth' (CucidMa L.) ,(.new then, .to India) 

But did not take them; larger caterpillars of the same species were 
also observed elsewhere in Kashmir a few Weeks later. 

I was unfortunately unable to revisit this spot before Laving for 
Gulmarg, and on May 20 th we arrived at Gulmarg^ to enjoy the last 
day of a ten-days' spell of continuous cold and rain. On the third 
day however the clouds’ vanished and twelve hours of flawless sun- 
shine were enjoyed by all, man, animal and vegetable alikc,^ A 
walk in conifer woods on this day revealed many Whiles {Pieris 
hrassicae and Tapae)^ Small Tortoiseshells (Aglais kaschniirc^isis) and 
Queen of Spain Fritillaries {Argynnis lathonia issaea) awaking to re- 
newed life, and odd specimens w^ere also noted of the Swallowtail 
[Papilio machaon) and Comma {Polygonia c-’dlbuni); but the butterflies 
were still, the whole, noticeably fewer than on the hill at Gagribal 
Point, and this I attributed partly to the over-grazing mentioned by 
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Sir Peter and partly to the less advanced state of the season at this 
g-reater height ; another probable reason was the more monotonous 
nature of the biotope, a thick conifer forest, mostly fir (Picea smithiana 
and Abies pindrow}, but mixed to a small extent with blue pine (Fmws 
evceZi'a), maple {Acer pictiim), chestnut {Aescuhis indica) and bird- 
cherry {Prunus cornutm) ; the undergrowth seemed to consist here 
mostly of Vihunmm foetens and Skimmia laur eola, hnt here and 
there a few harhmy (Berberis , buckthorn {Rhamnus) 

bushes were to be seen. The floor of the woods was in places gay 
with Primtda rosecu Primula denticiilata, Caltha palu var. alba 
and Corydalk rutaefolia. At one spot on the circular walk, near 
Tilwanmarg, we repeatedly came across a company of birds including 
two or three of the lovely Black-and- Yellow Grosbeak. Upon some 
fir-trunks an occasional Geometrid moth was to be found, but I 
noticed that a species of tree-creeper, was also actively searching for 
them. At night only a few moths ventured to the hotel lights, but 
these included that fine Emperor Moth, Caligula Imdia Moore. 

On May 24th I climbed to Khelanmarg (iq,ooo ft.) chiefly in 
order to see how far the season was advanced above the conifer 
limit. Some flowers, indeed, gladdened the eye up there, including* 
Gentiana vejiusta, and a fine view of the Himalayas, culminating 
in Nanga-Parbat, was obtained; but sunshine was lacking, and 
nothing beyond a female Brimstone butterfly {Gonepteryx rhanini 
nepalensis) was to be seen worth running after. The same evening the 
rain began again, much to our disgust. Before descending I had 
scrambled up to the lowest big birch trees, which are there at about 
11,000 ft., but detected no insect activity at that height. These 
trees were out in full leaf but the ground at their feet was barely 
free from snow, and flowerless as yet, except for Trollius a caulis, 
whose admirable yellow here and there brightened the bare earth 
between the big, boulders. The scrub willow at this height was not 
yet in leaf, but the scrub-juniper relieved the landscape here and 
there with its deep vivid green. 

Two most unpleasant days ensued. Khelanmarg received quite 
a sprinkling of snow right down to the fir line. On the third night 
the sky cleared and I took my lamp and , sheet into the woods at 
Gulmarg, but they attracted nothing probably owing* to the cold and 
perhaps also the bright moonlig*ht. A short walk with the lamp 
through the woods also revealed nothing on the wing. 

On May 28th and 29th we visited the Ferozepur Gorge above 
Tangmarg (about 7,000 ft.) by day and, at the forest’s lower limit, 
we found nature more genial and the flora more varied. On the 
steep slopes above the trout-stream’s* bridge the characteristic shrub 
was Indigofera gerardkina. Wild thyme was especially attracting bees 
and also Painted Ladies {Vanessa cardui) and Small Tortoiseshells 
{Aglais kaschmirensis), A Clouded Magpie moth {Abraxas virginaUs 
Butl.) was taken flying among firs near the bridge and on the slopes 
the Treble Bar moth {Anaitis plagiata) was as common on the wing 
as it had been on the hill at Srinagar, and no less difficult to catch. The 
hazel-like bushes of Parrotia were in places q-uite denuded by thousands 
of Lymantriid caterpillars {Eiiproctis signata Blanch,) y very similar in 
colouring and form to the English Gold Tail moth’s larva {E, chry- 
sorfJioea)y but living gregariously in unsightly tents; this' caterpillar was 
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also seen on sallow (SVii/.r), willow (S’a/i.v), and hawthorn (Craiaegus 
creriulata) bushes. 

In a sunny glade just above these slop(.‘s, a g'ladi- niiraenlously 
inhabited by only two cows^ and brigiit with a c.arpet oi' biutiTcups 
[Ranunculus) y wild strawberry llowers, wood forgot-me-nols and brak?:- 
I'ernSj a kind of Humming-bird moth [Macroglossiifti pocciluni, small 
variety) was caught visiting among other llowers the bliu* 'Fhynie- 
leaved Speedwell; Queen of Spain Fritillarics and Brimstone butter- 
flies were flitting hither and thither, and a fresh hatcii of (Irecm- 
vcined Whites [Pieris ncipi ajaka) was observed in some numbers 
both here and in the gorge below. I'he two commoner kinds of 
While already seen were noted again, but in poiirer condition. vSonie 
moths were also found sitting on damp shady rock surfacc-s bin 
the most exotic and striking creature, to me, was the first specimen 
of HcUophoriis hakeri Evans, with its gaudy underside and^ in the 
male, contrasting upperside. 

We were told that no permits to fish trout here were being givem 
the stream having been over-fished; but we were content to admire 
nature’s other orders, and watched the Plumbeous Redstart {Rhya- 
cornis fuliginpsa) skimming from rock to rock over the dashing 
torrent, beneath a cliff wdiere two huge vultures (presumably tlie 
Himalayan GrilTon) apparently nested; we also saw jungle crows mob- 
bing a kestrel; and while watching a freshly hatched (ficada 
struggle from his exuvium we were obliged to rescue him from the 
onset of ants to whom his soft vulnerability at this moment wa^ an 
opportunity; the buzz of other cicadas in the pines already filled the 
air. In one spot, particularly lush and well-watered, we discovered 
a colony of the Marsh Orchis {Orchis latijolia)^ growing quite a 
thousand feet lower than recorded by Blatter. We were informud that 
the game warden took twO' small trout below the bridge that afternoon. 

Next morning, our last at Gulmarg, I visited the Arrest for a 
thousand feet above Gulmarg, but in spite of the beauty of the spring 
flowers I found comparatively little insect life. The same Humming- 
bird moth was here seen visiting Primula denticulata^ which was also 
favoured by Tortoiseshell and White butterflies and bumble-bees. The 
weather seemed now to have cleared up for this was the third con- 
secutive sunny day; but violent brief thunderstorms' were still about 
in Kashmir., Before descending from about ten thousand feet above 
the sea, I spent a happy five-minutes watching the antics and 
listening to the single but musical note of a solitary Whilecapped 
Redstart {Chaimarrhornis leucoccphalus) among rocks in a torrent- 
bed. The two redstarts mentioned above became familiar sights to 
us on our subsequent travels; there was no torrent at which we 
did not see one or the other, leucoccphalus haunting higher elevations 
than fiiliginosa. 

Next day our real travels started and it seemed fairly fine. We 
passed over the Ferozepur stream by the bridge above Tangmarg, and 
climbing through pines and firs eventually reached Gogaldor "where 
we camped. These woods were variegated by a series of clearings 
or 'margs^ whose turf was closely cropped by cattle but none the 
less, like some lawns I have known at this season, constellated with 
dandelion-flowers {Taraxacum)^ to which congregated Small Tortoise- 
shells, Painted l^adies, Clouded Yellows {Colias croccus) and Small 
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Whites in abundance. In the pine woods (Pinus exceUa) I caught 
a Pine Carpet moth dancing in a small sunny glade and , near Gogaldor, 
several specimens of the Large Tortoiseshell (Polygonia polychloros) ; 
but a three-hour downpour which started at 6 p.m. shattered all hopes 
of moths coming to light. 

Next day we descended to the ciultivated foot-hills, passing through 
a zone of deodars (Cedriis) at about 7,000 ft. We looked for breed- 
ing Parroquets here but saw none. Amidst the cultivation butterflies 
were markedly fewer than in the forest and mostly of the commonest 
kinds (/I, kaschmifensis^ V, cardui^ Colias croceus) and the two 
commoner Whites. Two, which had not been noticed higher up, 
and were taken here were the Snout {Libythea lepita) 
and Bath White {Pontia daplidice). The poplars and willows here 
shewed signs of infestation by some Cossid moth but I looked in 
vain for traces of the larger Aegeriids or Clearwing moths whose 
galleries may often also be found in the trunks and roots of Populus 
and Salix. Old Puss Moth cocoons [Dicranum sp.) were observed 
on the boles. That night at Drang (c, 7,500 ft.) the weather was 
again stormy but the rain was more showery and permitted the use 
of a lamp and sheet though not with much success^ owing to the 
cold which followed the showers. 

On June 2nd we again spent the morning trekking over the 
cultivated foothills. I was astonished at the paucity of winged life 
on the scrubby slopes of the Sukhnag Nullah which we crossed by 
a bridge. At Hakal in the Rayar Forest (c. 7,500 ft.) several Pearl- 
bordered Fritillaries (Boloria jerdoni) were taken in a wet glade. 
We camped at Mujpather (7,500 ft.) beside a torrent .at a point where 
it forked, surrounded by the usual firs, pines and cows. The country 
here was a picturesque mixture of forest and cultivation, the latter 
principally Indian Corn. Some of the country lanes resembled closely 
those of England, and produced several specimens of the Clouded 
Magpie Moth {Abraxas virginaUs Butl.), No rain fell, .and the 
evening was warm but no more moths came to light than had come 
at Drang, viz. one small Geometrid. A nearly full-grown Agrotid 
caterpillar, resembling that of Diarsia f estiva was seen at night on 
a grass stem, but not taken. Cockchafers and Trichoptera were 
fairly common at the light. 

Next day, June 3rd, we trekked through Hajjan as far ,as Pachatar 
Bridge over the Dudgangai Gorge and torrent and here I decided 
to camp in spite of the clamours of the pony-men who would have 
preferred Yus Maidan, a mile further on and 500 ft. higher up. This 
wild, wooded and craggy gorge, where we njow camped, had to 
me one great virtue, — an absence of cows ; it was visited only by 
a few goats and sheep. The rough western slopes^ somewhat 
resembled those of the Ferozepur Gorge, though less varied in flora 
and without Paryotia bushes. It proved more productive of lepi- 
doptera than the more gently inclined hills, covered with pines and 
firs and with clearings like golf-greens, so^ characteristic of Kashniir. 
The Fritillary (jerdoni) was seen again at Hajjan and Pachatar, and 
a delightful little Orange Footman moth (Asura discisigna posticci 
Moore) was taken flying in the sun on the scrubby slopes of the 
gorge. The torrent itself was quite as* large as the Ferozepur trout- 
stream, and besides a pair of Plumbeous Redstarts (Rhyacornis fuU^- 
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ginosa)^ we also saw a pair of Himalayan Whistling Thrushes 
(Myiophoneiis temmmckii) hopping amidst "its spray and Ixailders, 
The evening was again fine and warm, but again^ for the first lialT- 
hour after night-fall, nothing except cockchafers came to sheet. 
But I could now see that this was because the moths were avoiding tlui 
sheet rather than because there were none on the wing. I'aking 
the lamp and net therefore I strolled along the track and soon 
observed plenty of moths among the undergrowth of thc^ forests and 
the clearing; this undergrowth here consisted of Viburnum fneivns 
and a large umbellifer {Amlia cachemirica). Another show of light 
at about 9.45 p.m. only drew a couple of moths to the sheet. It was 
clear therefore that in Kashmir, at least at this season, light was 
not attractive, and moths must be sought out. The commonest wc.tc 
Diarsia stictica Pouj. and Stenorumia ablunata Giien. 

Our horses had fed since noon on the rather dry grass of the 
clearing below Pachatar bridge, and during the afternonn nianv 
began to dribble, but they all continued to graze, though some werl; 
blowing bubbles and salivating profusely. The pony-men anributed 
this phenomenon to white clover, but all the other clearings \ve visited 
had their share of white clover. We let them however take the 
horses away to a more normal clearing, about a mile back, for the 
night. Was the blessed absence of cows at Pachatar perhaps due 
to this local peculiarity of the pasture? 

Next day we passed over Yus Maidan on our way down to Nilnag 
and rejoiced that we had not spent the night there. This long clear- 
ing resembled an undeveloped Gulmarg. Only flags were needed to 
turn it into a golf-course, thanks to the diligent cattle; law-'n-mow^ers 
would have been hardly necessary ! 

Rising over the ridge on the track to Nilnag we had a fme 
panorama of the whole length of the Pir Panjal Range’s snow-peaks. 
On the wooded^ slopes above Nilnag we found the Pearl-bordt*red 
Fritillary {Boloria jerdoni) fairly numerous in glades, and dose to 
the lake itself (6,900 ft.) the Snout butterfly (IJbytkea iepifa] re- 
appeared. 

Nilnag itself was the lowest of our camping grounds on the Pir 
Panjal Range, the others being all above 7,500 ft. and above tlie 
Parrotia limit. It was .a mixture of forest (pine and hr) and cultiva- 
tion (wheat and Indian corn) ; it certainly did not lack cattle, llie 
undp'growth was Parrotia jacqtiemontia 7 ia, Viburnum and Aralia. 
Fruit-trees, willows, and hawthorn {Crataeguit^ accompanied the 
cultivatiom W^e spent two nights here, but the first was cjiiite spoilt 
by the rain which began about noon as* we arrived and only really 
ceased at noon the next day. A few minutes of hot sunshine after 
all this rain sufficed to call forth numbers of the little Pearl-bordered 
Fntillary butterfly [Boloria jerdo 7 iij in their favourite glades. 

^ The second evening was fine, but once again only by walklnp- 
with lamp and net along the forest-edge, or penetrating into it, could 
one obtain moths; indeed they seemed rather to try and avoid the 
light. The Viburnum bushes seemed to attract many species of moth, 
which rose reluctantly as one approached and could be netted if one 
was quick. 

On June 6fh we said good-bye to the Pir Panjal middle heights, 
and spent the morning walking down to Nagam, where a conveyance 
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for Srinagar met us. Our path took us, through corn-fields undi 
we dropped below 6,000 ft., and we entered the plain proper, with 
its poplars, willows and majestic oriental planes. While on the 
foot-hills amongst the corn, we saw many butterflies, especially F. 
bfassicae, rafae^ P. dapUdice^ V. car dui^ and C. croceus ; indeed, for 
this stretch of the road and whenever one looked up, at least a dozen 
white butterflies' met one’s gaze.. The Pale Clouded Yellow and the 
Small Tortoiseshell were more occasional. The grassy bridle-path 
was bordered with multitudes of Scotch Thistles, which attracted this 
plebeian throng of butterflies; some of the thistles, I noticed, were 
covered with pretty Swordgrass Moth caterpillars {Xylena vetusta). 

Once amid the paddy-fields and villages of the plain a new sight 
met our gaze: swarms of Gypsy Moth caterpillars, (Lywmzf no- dispar) ^ 
now fulhgrown, infesting the willows. The trunks were often black 
with huge dark larvae resting or seeking new quarters; one or two 
had already pupated ; around Baidpur and Nagam the species 
appeared to have become a serious pest among the numerous large 
willows, one in three of which were completely stripped of. every 
leaf, with the bark bitten off the tenderer branches. Taking a chry- 
salis or two from the trunk of a willow, I discarded the caterpillars 
which I had been carrying around with me, and, when possible, feed- 
ing, ever since leaving the house-boat. 

From Nagam we returned to Srinagar by bus^ After consulting 
Sir Peiter Clutterbuck I decided that our next trek should be to 
Gurais (Kishenganga Valley), a part of Kashmir where grazing was 
less intense and flowers more plentiful. 

Discussing the deforestation of the plain of Kashmir, vSir Peter 
informed me that until only two thousand years ago the level of the 
lakes was much higher; in fact the whole Vale of Kashmir was one 
vast lake until a break-through at Baramulia occurred, which exposed 
a great deal of the present plain. Probably the new dry land was 
invaded by forest, and not cleared till centuries later, as the popu- 
lation increased. 

Leaving Srinagar by boat on June loth, we reached Bandipur on 
the morning of the nth, and Tragbal the same evening. On the 
steep slopes below Tragbal there were plenty of butterflies and moths 
to catch, including a Kinglet [Callerehia nirmala daksha Moore) at 
8,000 ft.; other Satyrids were also out now; I had seen none earlier 
on the Pir Panjal Range. However, Tmissed many good things on 
these rugged slopes, since I chose, for once, to ride most of the way 
up (a climb from 5,000 to 9,000 ft.). 

Above Tragbal there was noticeably less on the wing. Except for 
a couple of swallow-tails, the ridge (10,000-11,685 ft.J only produced 
the common ubiquitous sorts though the wild flowers were a joy to 
see. We had to cross several extensive snow-banks before dropping 
down into the forest again. At its top limit the Humming-bird moth 
(Haemorrhagia ruhra Hamps.) was taken coming to flowers of Bergenia 
stracheyi. As we came down into the tree-zone, we found that, on 
the precipitous sides of deep gorges, the birch-trees were more 
intermingled with the conifers and reached lower limits than I had 
previously noticed; in fact at Taobat they came down to 7,400 ft. 
on the banks of the Kishenganga. Thunder and rain marred the 
evening of June 12th. Close to our camping place we saw a whole 
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ire^ess BMde mergrcmn with the showv and fragrant byvmuriis 
himalayicus. 

Next day we dropped down, past Korajfbal, to Kunzahvan (7,6.^ 
ft.) overlooking the wide and turbid Kishenganga with its dai k 
sands. A new feature in the landscape was now providi'd by Irtvmisia 
mantima, whose silvery leaves made whole mountain-sides pale. .\i 
noon ram again set m, and the thunder rolled, so that we wc're ^dml 
not to have a longer march that day. It rained all night. 
showers tell on the following day, too, but we were able' to ascirrtai^i 
that the treeless, wormwood-covered, southward-facing slopes were 
f especially tor small moths of a sort not found in the 

forest that densely clothed the valley’s northward-facing .slopes. This 
forest, predominantly fir and pine, sheltered a greater variety of deci- 
duous shrubs and small trees than I had noticed on the Idr 
Range. ■ . - 4. 

nights at Kanzalwan ; it rained on 
all of them, and only on June 15th was there any sunshine worlin- 
ot the name._ On that day we spent the morning on ilie irtadi's's 
slopes opposite the village or on the flowery .shelf behind L’pper 
Kanzalwan. The treeless slopes provided a very pleasant uolk and 
also pioduced some good Blues, Pulyuniniahi.t xiolicstDia bein*'- 
common. The exposed convexities here were mostly oxeruTown with 
Artemisia mantima and vulgaris (though these were 'not yet in flower) 
but the more sheltered and moister concavities were more shrubbv- 
md not quite treeless ; one found there walnut, and various bushes 
including rose, honeysuckle and buckthorn and also brake-ferns 
Geranium rectum, Dictamnus albus and forget-me-not. ’ 

Kishenganga Valley at Kanzalwan was 
the h^h shelf some hundreds of feet above the river-levei : this sh.flf 
vvas highest above Kanzalwan, and what I call ‘Upper Kanzalwan’ 
fmn upon its edge here, separated by steep wooded slopes 

om our c^mp and the lower village. One could trace this slwlf 

toiardTIaSr the same descending plane 

towards Bagtor. I supposed it to represent the former floor of iJu- 

valley before the Kishenganga cut out its present gorge-likV cL-sc 
Ihe shelf had been cleared and, in places, crudely drained and sliu-htiy 
terraced for agriculture; there was however far less intense cultivation 

5“i;e «■” " -S 

which was a. .h/foc. 

Walk., the same Humming bhH S t saundersii 

at 10,000 ft.% a few days earlier 

meadows, for thT first tiL on^t rnacham, and others. In these 

-afa was as nLelHs C Lcatl 

3ha»bla of s„apped.,S pi„. „„„ks aad>„g. 
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Plate I 




Author 

laclined sheet of snow on right bank of Kishenganga, showing the bridge^ 
‘'too mobile for comfort'* in the background 


Kishenganga near Bagtor 
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Plate II 


The author, on the “flowery shelf” of Upper Kanzalwan 


Author 

On the pass to Tragbal from Koragbal ; old birches growing at the upper 

tree-limit 
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whose descent from the slopes above it was not pleasant to imagine, 
a few young pines were reasserting themselves. Far above, the 
course of the avalanche, descending from a 12,000 ft. mountain, 
was indicated by a wide swathedike clearing in the conifer forest, 
now green with densely growing young birch trees. 

On June i6th we trekked down the left bank of the Kishenganga 
in fine weather; between Bagtor and Taobat, especially, the scenery 
was of striking grandeur, and in places the road, steep, narrow and 
muddy, after three or four days* intermittent rain, was quite difficult. 
We also had to cross a wide inclined sheet of snow covering a gully 
on the right bank of the river ; the steep sloping snow tilted straight 
down into the turbid river. But this place was on the right bank 
which we reached by a bridge, too mobile for comfort, a few miles 
upstream from Taobat. Odd Cryphia (or BryophUa) moths, one of 
which proved new to science, were found sitting on rocks along this 
sector of the trek. Some of the Himalayan members of this pretty 
genus, whose larvae feed on rock algae and lichens, are larger and 
more strikingly coloured than their European or Middle Eastern 
counterparts, and this seemed appropriate in such wonderful scenery, 
so rich in crags, mosses and lichens. In the forest before Taobat, 
where we camped on the very banks of the big river, we saw Bolorm 
jerdoni again. The glades of the forest here sheltered by Vlizzy 
precipices, were stifling in the afternoon sun, but close to the river 
a cool breeze refreshed us. In the early morning it was uncom- 
fortably cold. The usual conifer forest was here plentifully mixed 
with tall walnuts (Jiiglans) and Acer pictum^ and more occasional 
elms, bird-cherry and another tree. Along the river banks were giant 
poplars {Populus alba) here and there. The characteristic undershrub 
was still Viburnum joetens. Among the flowers, Anemone tetrasepala 
was abundant at Taobat. No more sea-wormwood however was to 
be seen here on the treeless slopes, though we were only 250 ft. lower 
than Kanzalwan but its almost equally aromatic congener, Artemis id 
vulgaris j grew under steep cliffs, and from it a second specimen of 
a handsome Emerald moth was flushed, the first having been taken 
at Kanzalwan. Both sides of the valley were steep and thickly 
wooded except where cleared to some extent just around 

Taobat. The river flowed here almost due north. Our 

cook*s boy insisted on calling the Kishenganga the ‘male Jhelum*, 
and would have nothing to do with its name as given on the map. We 
did not however quite kno^v how much credit to give him, since 
he invariably said ‘Good morning’ to us last thing at night. In- 
cidentally a’ similar good-night greeting is in use among Arabs in 
Iraq; it is a forward-looking expression of good wishes ; so perhaps 
the lad was translating a similar Kashmiri greeting intO' English 
as well as he knew how. 

Work on a new bridge was in progress just above our camp. 
When completed it would obviate the difficult stretch on the right 
bank of the Kishenganga above Taobat which we had just nego- 
tiated after crossing the ‘mobile* bridge. 

That evening a drizzle began at sun-down and we feared that 
for the fifth night running rain would spoil our moth-hunting ; but 
fortunately these fears were vain, and we had some success. A 
few moths came to light but most were distinctly shy of it and had 
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to be taken with the net. One of these induded the unique type of 
the new species Busseola hirsuta Boursin. But, not unexpectt‘dly 
in a forest, most of our catch consisted of Geometridae, of which Scopitla 
moorei achrosta Prout was the commonest. We decided to spend 
two nights at Taobat before returning upstream. 

Next morning,— June 17th,— we walked down to Taobat and then 
turned right up the wide torrent which there enters the Kishenganga 
from the right. Not only was this walk the furthest point rrf)m 
Srinagar to which we penetrated on our trek but it w^as, to me at 
least, the climax. Coming from Persia, of which country the pretty 
and puzzling butterflies of the genus Melitaea are the crowning glory, 
I had kept a special look-out for them in Kashmir; arcesia was 
the only species recorded from here, but that was only known fr(jm 
the Himalayas and Central Asia and was a great prize ! The only 
clue I had to its habitat was Col. Home’s laconic record from (f think) 
Sonamarg: — 'one only, 8000 ft., May.’ It was now mid-June and 
my hopes of finding M. arcesia were very low, especially since I 
fancied I was at too low an altitude for it. But to my surprise and 
joy, as we followed the torrent up to a place where It divided, or rather 
where two torrents met to form one, I netted a perfect male arcesia 
as it flitted by on the narrow path. A little further on, another male 
was spied by my wife settled on a buttercup under some giant poplars, 
A few steps further on we discovered their breeding-place, and took 
a small series of both sexes in absolutely fresh condition. The rich 
colouring of the females, with their dark suffusion^ was particular!}- 
admirable, and the males, with their lighter, fiery red, were also 
fairly variable, the variations consisting in the completeness of the 
inner chevron ; a minority had it reduced to a series of dots. Doubt- 
less this was subspecies halbita which Home recorded from Sonamarg. 
Since^ the habitat of arcesia has never, to my knowledge, been 
described and differs strikingly from that of its congeners:' in the Middle 
East, I here describe it in greater detail. Its breeding place was 
a swampy meadow, hardly half an acre in size, protected from cattle 
by a stout wooden fencing, and full of grass and flowers growing 
shin-high (,a rare sight ^ in Kashmir !). The little held was full 
of Marsh Orchis [Orchis latifolia)^ Geranhim rectuac buttercups, 
plantain, and, in places*, yellow violets [Viola biflora). I did not 
ascertain the foodplant as an approaching thunderstorm drove us 
from the spot, and the hatch seemed so fresh that I doubt whether 
had begun yet. Besides buttercup, the males visited the 
beautiful Geranium rectum so common in Kashmir. I could not help 
wondering - what would happen to this colony if the owner should 
choose to take down his fence and permit herds of cattle to munch 
and trample all over his half-acre ! 

On our way back, we were suddenly startled by howls and screams 
from the opposite side of the torrent which was* precipitous and 
wooded. The cries were taken up and echoed by men and women 
working in the fields we were passing, and all started running towards 
the torrent, or down-stream. A man appeared on the further bank, 
h^mg slid down a most head-long piece of ground from the path, 
hidden in the fir-trees above; he beat his head and his breast, and 
bellowed. Those on our side did likewise. We thought that at 
east his son. or old father, bad slipped down and been killed; but 
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it transpired that the lamentations were on account of a pony that 
had fallen off the path into the torrent. So rapid was the streani 
that the imfortunate animal was carried down and out into the big 
river without any chance of rescue or salvage/ The men and 
women of Taobat continued wailing* and beating the breast for some 
time, only interrupting their laments to inform us briefly but with a 
smile that it was only a pony that had been lost! 

We decided to spend a third night at Taobat, partly in order to 
ascertain whether arcesia was really as stenoecous as had appeared 
from a first visit* Subsequent search shewed it tO' breed in one or 
two other similar places, but to be very local. We discovered it 
in two other swampy spots close to the original locality, and, on the 
way back on June 19th, a third locality a mile or two below Bagtor 
(7,500 ft.). Besides the flowers already mentioned, it was seen sip- 
ping also at Caltha palustris alba and white clover. All the females 
seen were indulging in this pastime instead of performing their 
domestic duties. The foodplant may be plantain, but this is no more 
than a guess. It was accompanied in its haunts at Taobat by an 
uncommon Green Copper butterfly, Lycaena kasyapa Moore. 

Our last two evenings in the woods at Taobat were both fine and 
clear, but were far less productive in moths than had been our first, 
which had started with a drizzle. Perhaps this was because clear 
nights are colder than cloudy nights. On the i6th thirty-three indivi- 
duals had been taken, mostly with the net; on the 17th, ten were 
taken, of which eight came to the sheet; and on the iSth^ when 
I only illumined the sheet for an hour, eight came, among them 
Habrosyne fraterna Moore. 

We returned to Kanzalwan on June 19th and camped this time 
on the flowery shelf behind Upper Kanzalwan, at about 8,000 ft. 
It is not often, I think, that meadowsweet, edelweiss, and Myosotis 
awensis (Forget-me-not) may be found growing together, but there 
they were, at our tent’s front door, the latter making a blue carpet 
all around us, variegated by the bright yellow of buttercups. We 
took a couple more Bee-hawks at Nepeta just before tea; after tea we 
strolled over some rough ground below the spring, or rather several 
springs, and there, amid the white Marsh-marigolds and purple Marsh 
Orchises was our friend arcesia again! I think it was not out yet 
on our previous visit here. 

A cloudless evening and a quiet night; this time, the moths were 
abundant: in fact, for the first time since our trek began, we saw 
more than we could catch and the evening compared with my best 
evenings in the Middle East or England. Many were taken with 
the net approaching or avoiding the lamp; others were boxed in 
a drugged condition on the sticky yellow flowers of an umbellifer 
with pinnate leaves. A gratis dtiosigna Hampson, a Kashmir endemic 
species', was especially common. 

On June 20th we trekked upstream as far as the lowest point 
of the little plain of Gurais (Gurez). Most of this plain has been 
cleared and is either tilled land or pasture, and is a tiresome stretch ; 
but camping at Badwan we were situated between the steep mountains, 
wooded with fir and pine, and a park-like wood of tall poplars (Populus 
alba t^nd ciliata). This wood degenerated, close to the river, into 
what one might describe as river-islaiid scrub, consisting of sea- 
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buckthorn (Hippophthoe rhamnoides) which grew into graceful little 
trees, tamarisk and willow* At the village of Gurals itself the onh' 
new feature I observed was the pencil juniper tree [jiimpevus macro- 
poda) growing in a torrent bed. The wet pastures of Gurais were 
too much grazed for arcesia. 

At Badwan, under the tall poplars and" pines on the edge of the 
swift river, we found that strange flower, the Lady’s Slipper (CyprL 
pediuni cordigerum) at a height of only 7,900 ft.; in view of Blatter’s 
record, ‘Tosh Maidan, 11,000-12,000 ft.., rare’, this occurrence may be 
worth mentioning here. 

Our tent was pitched on the grassy verge of a gentle trout slrt^am 
whose crystal clear waters allowed one to see distinctly every stone 
on the bottom and every spot on the sides of the trout wltich h unit'd 
there, head upstream and motionless until a fly settled, when one 
would often strike and leap into the air. For the first time on my 
trek I wished I had brought a rod and permit with me — not because 
I could bear to devote several weeks’ attention to but one species 
of animal, but because trout are so good to eat, and it was tantali- 
sing to glance down from our dining-table, on which reposed the 
eternal and none too tender chicken, and see such good fare, so 
plentiful and so inaccessible, but five yards away. In a creek a lit lie 
downstream we saw a small shoal of large plump blue fish and won- 
dered what they might be. 

Our camping-site produced the Pearl-bordered IL-itillary, Buhma 
jerdoniy the Green Copper, l^ycaoia kasyapa^ and one or two other 
welcome little butterflies who settled on the undergrowth in the sunnv 
glade at the foot of the cliff; it also produced at night a good assort- 
ment of moths, mostly g'eometrids. Every night now saw new aiid 
striking species appearing, and this was a contrast with the dav’s 
butterflies. 

After two nights at Badwan we trekked back past Kanzalwan to 
Koragbal (c. 8,750 ft.) where we camped above the Rest House by 
a torrent, whose sunny side, where not cleared, was pleasantly over- 
grown with walnut, birch and bird-cherry, and whose shadier bank 
with birch and conifers. On a craggy slope behind Koragbal, cowered 
with thyme and with the yellow-flowered umbellifer mentioned at 
Kanzalwan, and only traversed by a trickle of water, several Melilaca 
arcesia, including one female were taken. In this situation they were 
more lively and hard to catch than on their earlier-observed breeditig- 
grounds. In the torrent, which issued from under colossal snow- 
beds just above Koragbal, we observed a brown bird completeh’ 
submerging itself in the rushing waters and presumed this to he 
the White-breasted Dipper {Cinclus cinclus cashmenensis) Koragbal 
was now besieged by huge flocks of cattle and sheep, which had recimllv 
crossed over the pass; according to our information, many of ih^^^ 
steers that we saw were proceeding to Gilgit. 

On June: 24th we crossed back over the pass to Trao-bal. The 
extensive snow-drifts on our path had now disappeared. ^Hundreds 
of sheep were pouring over the ridge and running across the remaining 
snow-strips ^towards the green shooting herbage. The path was 
frequently blocked with oxen. The gentler mountain-slopes above the 

^ cliffs 

.11,000 ft.) was there still a fine show of alpine flowers. Upon 
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these crags we observed .a tantalising red and black butterfly, Its 
habit was to sit or walk on almost vertical clifl: faces, some tv^elve feet 
above the road. Occasionally it spread its. wings and fluttered up, 
or down, according to its whim. Clouds, hanging over the ; mountain, 
perhaps made it more reluctant to move from its perch. . At any 
rate only two were seen, and of these one was at last caught after 
a wait of twenty minutes and several misses ! (It proved to be 
Erebia kalinda Moore ssp. kasuriana Tytl.). 

Dropping down to Tragbal {9,000 ft.) we caught a small day-flying 
Tiger-moth (which later proved most difficult to identify, there being 
nothing like it in the British Museum) and observed again the now 
familiar Pearl-bordered Fritillary (B. jerdoni) at the top limit of the 
forest (c. 10,000 ft,). ’ : 

I could not help reflecting on the lamentable state of the Kashmir 
mountains above the tree-limit compared with the Persian mountains. 
Persia has about a third of Kashmir’s rainfall, and a considerable 
pastoral population, but none of its high mountains present the 
cruelly cropped appearance so common in Kashmir. The explanation, 
of course, is that the more desertic climate of Persia makes the 
country incapable of supporting so dense a population as in-Kashmir, 
hence the less spoilt state of the mountain pastures, as regards wild 
flowers, etc. On the other hand, Kashmir protects its forests well, 
and the forest zone of Kashmir is a fine sanctuary for wild life. 

That night at Tragbal, our last night on trek in Kashmir, (June 
24th) two examples of a Geometrid moth came to^ light which had also 
been the first species of Heterocera seen at the beginning of our 
collecting in the forest zone (on May 20th at Gulmarg, 8,900 ft.). 
This led me to conclude that little significance could be given to 
the date on which any of our catches were taken, and that all might 
well be recorded as flying ‘in May- June’. True, most, of them were 
taken in June, but in view of the abnormal rain and lateness of the 
1942 season I should think that , most could be taken ‘ also late in 
May in normal years, if not earlier, in the forest zone. 

The ‘marg’ or clearing at Tragbal, grazed down to quarter of an 
inch from the turfy soil, positively swarmed with Agrotis segetum 
and Nomophila noctiiella after sunset. The special catch of this last 
night, however, was when my wife netted a peculiarly beautiful Swallow- 
tail moth, the only one of its kind which we saw. 

Next morning, in warm, hazy weather, we descended to Bandipur, 
and thence proceeded by lorry to Srinagar. On the way down from 
Tragbal two more examples of the Ringlet, CaUerehia nirmala shakra 
were secured in good condition at 8000-9000 ft.; the steep slopes were 
overgrown with Indigo f era and grass tufts in the open spaces 
between the pine trees. Below 8000 ft., Parrotia bushes reappeared. 
I had seen neither of these two kinds of bush north of the Tragbal 
Pass. The most numerous butterfly on the way down was no longer 
the Painted Lady (F. cardui) but Pararge shakra Moore especially 
between 8,000 and 6,000 ft. At the mountain’s lowest slopes, before 
reaching the plain with its paddy-fields, the Tailed Blue (Lampides 
haeticiis) and another species of Blue were active among the beautiful 
blooms of Indigo f era. On the undersides of overhanging rocks by the 
track-side, odd specimens of two kinds of Gnophos moth, a female 
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Dysaii^es hyalina kashmirensis Roths., and Bryophila mtulesfn Moore 
were picked up, in passing. 

Thus ended our trek; its early part had been rallier spoilt by 
rain, but in compensation its last week had been almost too hoi and 
cloudless. We left Srinagar on June 28th.. Our one regret was that 
our lioliday could not continue a little longer. The moths were only 
just emerging in their full numbers, and might be expected to con- 
tinue in full force and to be reinforced by the arrival of the midsummer 
species throughout the next month or two; and as for the autumnal 
species (always* the least known and the most likely to contain new 
species, in an insufficiently explored region) — but it was better not 
to think of what there might not still be among these to discover! 
If the butterflies were disappointing on the whole (it had really been 
too early to try for the peak-species) the moths had provided excellent 
compensation. 

On the car-trip between Srinagar and Murree the scarlet Ptei da 
fiammans Walker flew into the car and was taken. The specimen 
was compared later with Walker type and appeared to be a remark- 
able record for Kashmir, and to be the westernmost capture. The 
conclusion of our trek coincided wnth the emergence of the earliest 
Gypsy moths {Lymantria dispar) from the pupae taken off the willow- 
trees at Nagam. 

Duplicates of the specimens taken were deposited with the Bombay 
Natural History Society. The identification of the material, for 
various reasons, could no^ be undertaken until years* later. The 
above narrative, however, written at the time of the trek, will I 
hope give a general picture of the wild life, -and in particular the 
lepidoptera, of Kashmir at the forest zone— 5,000-10,000 ft. in 
early summer; the only alterations in the original narrative have 
been the insertion of the corrected names of various species mentioned 
as examples* of the fauna. The narrative makes no attempt to mention 
all species seen by name. For these, those interested must refer to 
separate articles by the author or his collaborators, 
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COUNT OF BIRD NESTS IN A SMALL TOWN : 

Doranda, suburb of Ranchi, Bihar State 

BY ' ■ 

Jamal Ara 

Doranda is a town spreading over_ 3600 acres— a typicd smdl ci^ 
station consisting mostly of bungalows in 

or four double-storeyed houses. The population is about 25,000. It is 
situated almost on the Tropic of Cancer and about 180 miles away from 
the sea. It is 2,000 feet above sea-level and has an average annual ram i.all 
of 53'9 inches. The mean maidnlum and minimum temperatures are 
84'’F and 6,5 °F but the absolute maximum and minimum temperatures 
recorded are u6-3°F (May) and 37-9°F (January). ^ 

About two-thirds of the area of the town is rough close grass of play- 
arounds and compounds. Trees and hedges are either along roads or on 
the perimeter of compounds. There is only one mango 
soft fruit in the gardens are rare, as are vegetable patches Most of the 
trees in the gardens are ornamental and the sole source of food for bir 
are the various fig trees, Eugenia jambolana, Artocc^pus mtegntoha, 
Anihocephalus kadamba, and Bombax malaiaruum. There is abundant 
water because two streams skirt the town and there is a large tank. 

Methods of c ou n ting : In 1951 all thenests were counted^ and 

observed so as to identify the birds responsible for them. Other birds 
whose nests were found to be too few were also counted on trees on which 
they used to roost at evening but the result of tho^ counts are not uiclu- 
ded here. The work was begun on December 1st, 1950, and concluded on 
November 30th, 1951. The nest count was applied only to resident birds 
and one species, the Baya Weaver Bird {Ploceus philippinT^) ^ 

summer visitor to Doranda. The nests were all counted by the author 
pLonally assisted by a friend, and a team of observers was not used. 
Each tree on which nests had been counted was marked to avoid a 
recount and every effort was made to ensure that the same nest was not 

counted twice over. The overall count was made only once, and repeat 

observations over the whole area were not carried out. The probable error 
is estimated at 15 per cent. It is expected that the count will be repeated 
in 1953-54, when it will be possible to estimate whether any variations 

» A list of birds is also given. This list is divided into four sub- heads,, 
namely : birds seen throughout the year, birds seen only in summer, birds 
seen only in winter, and birds seen only in the rams. For this purpose 
winter has been taken as from September 15th to March 15th, suminer 
from March 16th to June 15th, and the rains from June 16th to September 
14th This classification is admittedly arbitrary, but was adopted for 
lack of any alternative. This list has been given to exemphfy the van- 
ations in the bird population that occur at various times of the year; 


as also to show that not all resident birds breed in whereas 

one bird comes into the area only to breed. 

The following birds were seen only once in 1951 : 

1. Pitta on May llth, 1951. 

2. Fairy Blue Bird {Irem on May 9th, 

1951. According to Stuart Baker the occurrence of this bird in Bihar is 
unlikely, as this State falls in the gap between the two zones of distribution 
which he has given for this bird. This example was observed early in 
the morning and stayed in the compound for about an hour. The short ■ 
est distance from which it was observed was about 10 feet, and at this 
distance it was impossible to mistake the bird. It was extremely shy and 
resented observation. It departed after an hour and was never seen again, 
though I remained on the lookout for it always. My servant who first 
saw and reported the arrival of a new bird in the compound descril:)ed a 
female, but when I went to see I could see only a single male. My ccm- 
elusion is that a straggling pair arrived during the night on a passage to 
their breeding grounds [ ?] and spent the night in my compound. That 
may account for the fact that none have been seen after that solitary 
occasion 

3. Whitebreasted Water HEN 


curus), 

4. 

5. 

6 . 

7. 


(Am. aiirorn is piioeni- 


Redstart {Phoenicurus och^'urui) ^ 
Shoveller (Spatula clypeata), 
Mallard (Anas platyrhynchd)^ 
Ashycrowned Finch-Lark 


and 


8. Ru bythroat 


(Eremopterix grisea)\, 

(Erukacus calliope), on November ISth. 

Apart from the Waterhen and the Ashycrowned Finch- Lark which are 
resident in the State, the other birds would appear to be passage migrants 
through Doranda. 


Breeding Birds 

The following nest counts of the permanent residents were obtained 
The trees are given in the order of their popularity with the species as site= 
for nests. 

1. _ House Crow : 100 nests, mostly on Ficus religiosa, Mangi 
m-a indica, Cedrela toom, and Diospyros sp. ; other trees used were 
hugerna lambolana, Bombax malabaricum Ficus ghmemta, Erytkrbia 
ifidtca, Scldewkera tnjuga, Tamarindus indiem, Artocarpus iniegritolia. 
Stercvhaalata, SwKte7iia^., Dalhergia sissoo, Adina cordifolia, Albissia 
procem,Ft^ znfectona, Spondias mangi fera, Albissia Icbbek, Melia azadi- 
rach, and Fuus bengalensis. Only one case of fostering was noticed. In 
one nest all the young, three in number, were of the Koel. 

hIs ™ ^ 3 0. indica ,„d r.», 

3. Black Drongo : 12 nests on Mangiiera indica, Cedrela toona 
Fkus reltgwsa, Swieienta Sp., Millingtonia hortensis and Cassia siamea. 
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4/ Common Myna : 69 nests on Ced?ria toonay Aia7igifem indicay 
Ficus religiosa, Fkoenix Ficus mfeclwia^ Ficus bengaleusiSy E^ythrma 
indica^ Schleichcf a trijuga and Albizzia procera, 35 nests were in holes in 
trees, 20 in holes in walls or buildings, the rest on trees. 

5. Pied Myna : 131 nests on Mangifera indica^ Cedrela ioona^ 
Eugenia jambolana^ Ficus religiosa. Ficus bengalensis, Ficus iniectoriay 
Sterculia alata^ Tamarindus indicus^ Ficus glome rata^ Millmgtonia horten- 
sisy Dalbergia sissooy Bombax malabaricumy bamboo and a dead tree. 

6. House Sparrow : 43 nests, mostly in buildings, though all build- 
ings were not inspected from the inside ; but 6 in Beaumontia sp., 4 in 
Bougainvillea sp., and 1 in a bamboo clump. 

7. Crimsonbreasted Barbet ; 12 nests, all in holes in Ficus religi- 
osa, Mangiiera mdicay Fictis iniectoriay Cedrela loona and Grevillea 
robusta, 

8. Large Indian Parakeet : 3 nests, all in holes in Ficus religiosay 
Ficus miectoria and Mangifera indica, 

9. Roseringed Parakeet : 8 nests, all in holes in Mangifera 
indica, Cedrela io07iay Antkocephalus kadamba, Ficus religiosa and F, m- 
fectoria, 

10. Blossomheaded Parakeet : 2 nests in holes in Ficus religiosa 
and a dead tree. 

11. Redheaded Merlin : 1 nest on a Millingtoyiia horie?isis, 

12. Pariah Kite: 16 nests on Millingtonia horiensisy Ailani/ius 
excelsa, Ficus religiosay Cedrela loona, Maiigifera indica, Bombax mala- 
baricum, Eugenia jambolana and Cassia siamea, 

13. Spotted Dove : 1 nest in a hedge of Duranta sp. 

14. Little Egret: 20 nests in two heronries on Marigifera indica 
and Bombax malabaricum, 

15. Cattle Egret : 10 nests in the same heronry as the Little 
Egret. 

16. Pond Heron : 12 nests, all in one heronry. 

17. Night Heron : 10 nests, all in one heronry, but a different one 
from that favoured by the Pond Herons. 

18. The Baya : (Summer visitor for breeding) 3 nests, all on 
Phoenix sp. 

Total number of nests : 456 ; out of 38 resident species only 18 breed 
in the area. 

Birds breeding outside the area surveyed 

Several species were found nesting in large numbers jiLst outside 
Doranda town. For example, 35 nests of the Baya were situated across a 
stream. The Yellowcheeked Tit is numerous in Doranda, but mostly 
breeds outside the town. The White-eye is equally numerous ; flocks of 
30 were counted, but no nests were found in Doranda. 6 Mahratta 
Woodpeckers were also counted but no nests were found. 28 Spotted 
Doves were seen in the area but only pne nest was found. The popula- 
tion of Spotted Owlets in Doranda is 21, but none of them bred in the 
area in 1951, though one pair was observed breeding in 1950. 
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From the nest-count it would appear there w 
every 9 acres, approximately, a figure not too low f 
where two-thirds is. rough giass. 

List of Birds 


vSeen I 

tlirough- Seen only |Seeu < 
out the in summer: in wi 
year - 


1 . The Jungle Crow 
{Conn-is macrorhynchos) 

2. The House Crow 

( Cofvus splendens) 

3. The Tree-Pie 
(Crypsirina vagabimda) 

4. The Yellowcheeked Tit 
’ (Parus xanthogenys) 

5. The Striated Babbler 
[Turdoides earlii) 

6. The Rufousbellied Babbler 
’ IDumeiiahyperylhra) 

7. The Redvented Bulbul 
( Pycnonoius cafer) 

8. The Pied Bushchat 
{Saxicola caprata) 

9. The Collared Bushchat 
{Saxicola tor quata) 

10. Hodgson’s Redstart 
(Phoenicurus hodgsoni) 

11. The Indian Redstart 
{Phoenicurus oc hr tiros) 

12. The Whitespotted Bluethroat 
{Luscinia svecica) 

13. The Ruby-Throat 
[Erithacus calliope) 

14. The Magpie-Robin 
{Copsychus satdaris) 

15. The Keel breasted Flycatcher 
{Muscicapa parm) 

16. The Paradise Flycatcher 
{Terpsiphone paradisea) 

17. The Grey Shrike 
{Lanius excubiior) 

18. The Rufousbacked Shrike 
{Lanius schach) 

19. The Wood-Shrike 
{Tephrodornis pondicertana) 

20. The Small Minivet 
{Pericrocotus Peregrinus) 

21. The Black Drongo 
{Dicrurus macrocercus) 

22. The Grey Drongo 
{Dicrurus longicaudatus) 

23. The Bronzed Drongo 
{Dicrurus aeneits) 

24. The Tailor Bird 
{Orthoiomus sutorius) 

25. Sykes’s Tree- Warbler 
{Hippolais rama) 
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Species 


Seen 0^.3. 

through- Seen only Seen only „ . • 
out the in summer in winter -oLq 
year 


26. The Lesser Whitethroat 
[Sylvia curnica) 

27. Tickell’s Willow-Warbler 
[Phylloscopusaf finis) 

28. The Brown Willow-Warbler 
[Fhylloscopuscollybita) 

29. The Green Willow- W arbler 
{Phylloscopus trochiloides) 

30. The Large Crowned Willow- 

Warbler 

{Fhylloscopus occipitalis) 

31. The Ashy Wreii' Warbler 
[Frinia socialis) 

32. The Fairy Bluebird 
[Irena puella) 

33. The Blackheaded Oriole 
[Oriolus xanthornus) 

34. The Greyheaded Myna 
[Siurnus malabaricus) 

35. The Common Myna 
[Siurnus irisiis) 

36. The Pied Myna 
[Siurnus contra) 

37. The Bay a 
[Ploceus Philip pinui) 

38. The House Sparrow 
(Passer domesiicus) 

39. The Common Swallow 
(Hirundo rustica) 

40. The White Wagtail 
[Motacilla alba) 

41. The Whitefaced Wagtail 
(Motacilla alba leucopsis) 

42. I'he jBastern Grey Wagtail 
(Motacilla cinerea) 

43. The Blueheaded Wagtail 
(Motacilla flava) 

44. The Forest Wagtail 
(Dendronanthus indicus) 

45. The Indian Tree Pipit 
(Anthus hodgsonii) 

46. The Indian Pipit 

( Anthus fichardi) 

47 . The Ash^'crowned Finch-Lark 
(Eremopterix grisea) 

48. The White-eye 
(Zosierops palpebrosa) 

49. Tickell’s Flowerpecker 
(Dicaeum erythrorhynchum) 

50. The Indian Pitta 
(Pitta brachyura) 

5L The Mahratta Woodpecker 
(Dendrocopm mahratiensis) 

52. The Crimsonbreasted Barbel 
(Megalaima haemaecephald) 

53. The Common Hawk-Cuckoo 
(Cnculus varim) 


844 


JOURNAL, BOMBAY NATURAL HIST. SOCIKTY, Vol. 51 



Species 


54. The Pied Crested Cuckoo i 

[Clamator jacobinus) I 

55. TheKoel 
(Eudymmis scolopacea) 

56. The Crow-Pheasant 
[Centropus sinensis) 

57. The Large Indian Parakeet 

{Psitiacula eupatria) ... 

58. The Roseringeci Parakeet 
{Psitiacula krameri) 

59. The Blossomheaded Parakeet 
(Psitiacula cyanocephala) 

60. The Indian Roller 
(Coracias benghalensis) 

61. The Green Bee-eater 
(Merops orientalis) 

62. The Common Kingfisher 
(Alcedo aithis) 

63. The Whitebreasted Kingfisher 
(Halcyon smyrn’ensis) 

64. The Hoopoe 
(Upupaepops) 

65. The House Swift 
(Apus af finis) 

66. The Spotted Owlet 
(Athene brama) 

67. The Pondicherry Vulture 
(Sarcogyps calvus) 

68. The Longbilled Vulture 
(Gyps indicus) 

69. The Bengal Vulture 
(Pseudogyps bengalensis) 

70. The Scavenger Vulture 
(Neophron percnopterus) 

71. The Peregrine Falcon 
(Falco peregrinus) 

72. The Laggar Falcon 
^Falco jugger) 

73. The Redheaded Merlin 
(Falco chiquera) 

74. The Kestrel 
(Falco tinnunculus) 

75. The Great Spotted Eagle 
(Aquila clanga) 

76. The Small Spotted Eagle 
{Aquila pomarina) 

77. Bonelli’s Eagle 

( Hieraetus fasciatus) 

78. Pallas’s Fishing Eagle 
(HaliaHus leucoryphus) 

79. The Greyheaded Elshing-Eagle 
(Ichihyophaga ichthynetus) 

80. The Brahminy Kite 
(Haliastur indus) 

81. The Pariah Kite 
{Milvus migrans) 


Seen 
through- 
out the 
year 


Seen only 
in summer 


Seen only 

in winter ""^?''" 

' rams 
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Species 


Seea , . , | Seeix 

through- Seen only Seen only i 
out the in summer in winter 
year 


The Blackwinged Kite ' 
{Elanus caerulem) 

, The Marsh Harrier 
{Circus aeruginosui) 

The Sparrow*Hawk 
{Accipiternisus) 

The, 'GreeU'' Pigeon' ' ■ ' . ■ ■ 

( Treronphoenicdptera) 

. The Blue Rock Pigeon 
{Columba livid) 

. The Spotted Dove ^ ^ 
{Sirepiopelia chinensis) 

. The Red Turtle Dove 
{Oenopopelia tranquebaricd) 

. The Whitebreasted Waterhen 
{Amaurornis phoenicurus) 

I. The Coot 
( Fulica atra) 

The River Tern 
(Sterna aurantia) 

1. The Spurwinged Plover 
{Hoplopteru-s dumuceli) 

5. The Redwattled Lapwing 
(Lodivanellus indicm) 

L The Fantail Snipe 
{Capella gal linage) 

5. The Large Cormorant 
(Phaiacrocorax carbo) 

3, The Shag 

(Phalacrocorax fuscicolhs) 

7. The Little Cormorant 
(Phalacrocorax niger) 

3. The Snake-Bird 
(Anhinga ruia) 

9. The Whitenecked Stork 
(Ciconia episcopus) 

0. The Little Egret 
(Egreiia garzettd) 

T The Cattle Egret 
{Btibulcus ibis) 

2. The Pond Heron 
(Ardeola grayii) 

13. The Little Green Heron 
(Buiorides striaim) 

)4. The Night Heron'' 

{Nycticorax nycticorax) 

)5. The Bittern 

(Botaurus stellaris) 

)6. The Cotton Teal 

(Neltapus coroman delianm) 
}7. The Mallard 

(Anas plaiyrhyncha) 

08. The Shoveller 
(Spatula clypeata) 

09. The Little Grebe 
iPodicebs ruUcollis) 





CHAPTERS ON THE HIS10k\ 

I. from THE BEGINNIN(. It) Hlh MIODLi. iJl 
WALLlCirS SERVICE 


BY 

I. H. Bukkill 


((Ei/Ii a map) 


This is the first chapter of an attcinpi^ t., pm u» ivrurd ilu- t.ani« 
of all who have earned recognition by phniiig a part m tlit- iuiru(h;ction 
into India of the Natural Science connmmiv spoken ul as botany. 
The science is exotic to India as a sysieni ol ktiow Icdgr ; and on mat 
account I shall not attain clarity without indicaiiiif; v.lur.' ;md when 
it originated. The possibility of rival systems k not dt ined t the 
fact is this— that a system emerged out ot the le. lmnh.gy <»! lleulmg 
in a particular part of Europe, was aroeplrd anil e.a<l iliyn* wall d 
vocabulary of precision, as vScieiices musi and inai di’s system 
has been spread over the World, iiiclia incliHietl, w?ihuut jnecUng 
•a rival. Its origin ^ was, as it were, by , a siibliiiiiilitiii Mail, 

was displaced from the focus of thought that ‘tin* plani inigln bv plact'd 

there. ■■ . ■, ; . v 

I have prepared a map of Europe wherein ilu,' area ui its erngm 
broken line. ■.I'lie.iimc was the lirtli. 


is delimited by a 
and I endeavour next to connect the event with the coiilejr.ptsraneous 
state of the parental technology. The invention oi piinting in the 
15th century was not without great inilueitn ; ior \hv cliifiisitm ul 


information by print bound the literati into a tinnking euniinumt) 
when a great deal of agreement was needed to lejui n|.) to a t:orpurate 
method of expression. Printing was devei(jpf‘d at near 

Frankfurt (rather central on the map), and was not long in spreading 
over the Alps to Venice. My map is a map ol all \hv places al 
which botanical books were printed from about !5<io, the beginning, 
to the date of Kaspar Bauhin’s Pimix (1623). llie place-names no 
the map are of two ranks, the important In lull, the places at which 
only 1-2 books were printed as numbers. All tiu* works reii;rrcd 
to by Bauhin are accounted for, and the reader will readily agree 
with me that the printing of a book is reasonable e\idence <.jf writing 
such in the neighbourhood; the map, as it is based on all the botanical 
books printed to Bauhin’s time, represents the wliole nrvn oi producing 
botanical work to 1623. Salerno and Naples are taken logether on 
the map where Salerno is the name entered: one small l,K)ok is credited 
to Salamanca which is outside the brokem line. I’he delimited 
area covers land occupied by Italians, h^rench, I'lemish, Clernians, 
Dutch and English, and they in intercommunication used Latin; Latin 
consequently provided the vocabulary of precision. 

All the first work was Classification and Mui-phology. The lime 
for Phytotomy was not to come until the microscope had been made 
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more serviceable^ and the time for Vegetable Physiology awaited the 
establishment of laboratories. In a way it eases my task that the 
botanists named in this first chapter were neither phytotomiste nor 
physiologists. 

I come now to the question of the spontaneity in this movement 
which drew Botany out of its first technology. It was autochthonous, 
not immediately Greek. The classical Greeks had been conspicuous 
in the healing art in their time. They monopolized the profession of 
physician wherever they spread in the Mediterranean ; Cato grumbled 
that they filled all the places in republican Rome. Dioscorides was 
a Greek in military employment with Roman armies. Clever Greeks 
travelled far ; they made Alexandria famous as a medical school and 
its teachers filled the Alexandrine libraries with their writings. Then 
came the Arabs, taking Alexandria in 641 a.d. They were destruc- 
tive ; yet also they preserved,. An Arab in power, greedy to find 
out how an alchemist could make gold, summoned the literati, 
expecting the secret to be in their manuscripts, and bade them translate 
these into a language that he could read. The work of impoverished 
literati being cheap, the work went forward and soon extended from 
the hunt for riches to a hunt for health. Baghdad followed the 
example of Alexandria and so too did other centres of Arab rule. 
From Baghdad the Arabs reached out to the Indus, and in the reign 
of the Khalif Al-mansur (754-775) they caused the Gharaka Samhita 
and the Susruta Samhita to be translated from Sanskrit. I do not 
know of any return of the compliment by which a work on medicine 
passed from Arabic or Persian to Sanskrit ; but adoption of medica- 
ments demonstrates contact. 

Europe meanwhile, threatened with uncompromising conquest, 
was sinking to the darkest days of its Dark Ages^ These came 
towards 1000 a.d,. Then a dim dawn followed. In 1016 the Tunis- 
born Constantinus Africanus attached himself to the medical school 
of Salerno; and after that physicians of the school would quote from 
Arabic. Between 1148 and 1187 greatest product of the "Arabs, the 
Kanun of Avicenna, based on the Greek of Galen, was translated in 
Sicily into Latin.. So southern Italy came to renew northwards various 
of the Greek ideas of therapy that had once ruled, and refreshed a lit.tie 
the lands whose medical ideas had become despicable,, But the written 
word did not bring with it the healing herb ; what it did was to 
Stimulate enquiry regarding the healing herb, and set moving an inquisi- 
tiveness which so put the herb into the front as to create Botany., 

As the Renaissance developed in northern Italy, universities appear- 
ed in a group near trading Venice. At first they taught Law, then 
they went on to Medicine; and to teach the latter they developed 
teaching gardens and also the preparing of ‘books’ of mounted dried 
plants, which .they called Horti Sicci or Dry Gardens. Padua had 
a live garden in 1545, Pisa in 1547, and Bologna in 1567. It is 
very easy in a garden to allot places to small plants so that like is 
with like and easy too to arrange Horti Sicci with like following 
like so that affinities are respected. From this botanical classification 
resulted.. The teaching method at once spread northwards ; Leiden 
had a garden in 1577, and Pleidelberg in 1597. Montpellier had a 
garden from 1593. The origin of botanical systematy is obvious. 
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I have one observalion lo add. 'Dk: invasion oi' 
and the destruction of Constanlinople bv (he (.Xioni: 
dieir Sultan Mohammed II in 1453, i|,aux-h it drove 
Greek mto Italy, came after Europe had laken the hk 
work via Arabic; where after Thcophraslos’s i/iv/nrh 


GARCtA DA Orta and Others of the ck.si, ,n 

There was born about 1490 at Ivhas in Portugal near the Spanis, 
border a great pharmacist-Garcia da Orta. lie wa.s n-m " u, J a 
medicine m Spanish Universities, first to Salamanca and .then u' 
Alcala de Henares_ which is a little to the cast of Madrid. .\ fev 
years after qualifying he was appointed lecturer at Lisbon (i-’-o 
but after two years there, an offer reached him to no to (k.-i i^’.x 
tram of Martin Affraso de Sousa, a future Viceroy of the Poriucniesl 
Indies; and this offer he took, spending the rest of his life ^frou' 

m India. He saw military service from Oiu to fV.vlon 1 1 ^ 

invited inland to the cour{ of the ruC of 'AlnLi:;ig^r^ tunirm::: 
left the western part of India. He had a r i , 

pw phrts that btecsttd him, Ha Idlad it n, 
knaw the ,aya of the loci phjaidaos and diaciait 
courts P^J^icians’ who were maintained at native 

had a„ act .,0 mind. wt„ ho ta Snt 1. i' 

consttaced Z h'e Z t tat te tZTZtf I"" “ 

arrived in Goa. The book is entiilprl cm- when he 

he cousas medicineis da India comioLos 

find appeared as the third work that issued frS 7 ^ 

had been set up in Goa The onpi ^ ® press that 

wrote an ode which I quote from M'irid7?n“’i 

edition of the Colloquies oxi r^r^lTT Markham’.s 

of the lovabL imture 7f the old Sai 4^ 

vtdaed I studied wi.htt, Z oZedtVZtZZ"'' “T 

your garden of herbs each flower, each tree were see ® 

by your friend.. The fruits of that garden cdlecte? fro4 '7“" 

unknown to the learned of old See^ how ; f i ^ ^ ^ \ 

knd care brought many new simples te 

ancients but revealed to our saee the l to the 

herbs. You have opened to us sn tesn' ^ garden of 

like magic it seems. Taught of vore 7*7h^A7^^’ neighbours 

full of learning, as of yeLs ind tSt i of Ganges and Ind, 
Art, old Chiron must bmv before thS. ’ 

drueiZZZZbZZ'wSlZdZf? T'" 

used ludiu .but wem uerZZUVjZ S"S 
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this Garcia enlivens Ills book (iii) by information on local fruits, on 
borax, the betel quid, the narcotics from hemp and Datura, etc,. The 
author he quotes most frequently is Avicenna whose work had been 
available in Latin from the 12th century and known through the 
mediaeval schools of Europe. It had been rendered into Portuguese 
just before the time of Garcia. Second to Avicenna he quotes 
Dioscorides whose work, available in Latin, had been translated into 
Spanish during Garcia’s life. Thirdly Serapio, whose 'Liber aggre-^ 
gatus in medicinis been rendered into Spanish (i497)- He 

quotes other writers in Arabic less frequently, and only once quotes 
the Charaka Samkita^ and that at second hand. Simples that Garcia 
adopted from local sources included the bel fruit {Aegle marmelos 
Corr,), the nirgundi (Vitex negundo L.), the nim [Melia amdirachia 
L.), the harsingher (Nyctanthes arbor-tristis L.) and the conessi bark 
tree [HolarHiena anti dysenteric a Wall.). 

Garcia’s work had not been out of the press for long when Clusius 
(Charles de L’Escluse, 1526-1609) travelling in Spain, met with a 
copy, and from it compiled a digest, too extensive to be called a 
summary, which was printed at Antwerp under the title Aromatum ei 
simpUciiim historia. Eleven years later a well travelled priest, 
Christobal Acosta, produced a much shorter summary with the 
innovation of illustrations. Garcia’s results became well known from 
Clusius ’s work, for there were many editions of the digest. 

The 1 6th century called out a few travel books with incidental 
mention of plants in them. Ludovico Varthema’s I tinerario {1^10) 
was a very early one, the work of an adventurer who resided for a 
short time at Cochin and Cannanore. A better work than Varthema’s 
was that of Jan Hughes van Linschoteis (1596). Linschoten as a young 
man had gone to Lisbon and there he obtained permission to go to 
Goa in the train of an Archbishop; next he resided in Goa from 1583 
to 1589. Having repatriated himself and written an account of life- 
in Goa, he got Bernard Paludaniis, a physician of Enckhuysen who had 
travelled in the Levant, to add botanicai notes. 


The Dutch Take a Hand 

Linschoten was a cog in the wheel that transferred possession of 
the coastal waters of Malabar from the Portuguese who had overshot 
their bolt, to the Dutch. Wet get a change with this; for Garcia had 
in a large measure severed himself from his country, living from his 
44th year in India, publishing there and owing his recognition in 
Europe to Clusius wdio by birth was a Flamand ; but with the coming 
of the Dutch the work was carried to Europe for a finishing. The 
Dutch had discovered very considerable interest in Botany ; their Univer- 
sities were equipped with Botanic Gardens ; and at Leiden, which 
is close to Amsterdam, there was a heated house from the year 
1600 for the cultivation of tender plants. Their interest in Botany 
was so nation-wide as to reach a high administrator^ Heinrich van 
Rlieede tot Draakenstein (1637-1692) who had been made Governor 
of the Dutch possessions in Malabar in 1667. . 

The Professor at Leiden of this time was a man little known to 
Science, Arnoldus Seyn (1640-1678]. Perhaps his early death was 




JOURNAL. BOMBAY NATURAL HIST. SOCIKTY, VoL 51 


a cause of the forgetting of his name. But to him nmo , 
of Halle in Saxony -who had been to Padua in Italy to oht'iii 
degree; this' student was Paul Hermann (1646-^),-] • and 

.677. a/ conecJiJ'S 

Siccus in four volumes and sendincr duDlintcc i,. a flortus 

xvas in charge of the Amsterdam Medicaf Gm-den t Mr 
down into his own collection the nlants ns rhr " ' pas,tcd 

collection rooghly records ”, onro' “ Sj^'Z '? “'"f’ I’’" 

to Gtdlc, but wn, unaWeTto ZJZTZZ'"':' 

the number of about arn sfvn He collccterl dnmmgs to 

Holland, succeeded hirn^ and \vas tno Hermann, returning 
Garden and presumably Si each S' ^ -hli .h.i 

collections that he had made ® complete a .studv of the 

"tKcon 

a little. Rheede certainly was responsible'f^'^H^^^ coileefed 

and probably also for Grimm’s- Lt hr^ rl ^ opportunities 

the mainland of India, 0^:4 be Juse f '? 1 

nized administration. Natives of fhp inherited there an orga- 

a Malabar medical practitioui, wre enS'mf”' 
that they might be drawn; and witWh^ 

whatever information they could p-Ivp submitted 

named Matthaeus drew the olants imri ’ nrtist-missiunarv 

translated the accounts into Portuguese tt.t interpreter 

into Latin by another, Hermann van Doit rendered 

Secretary to the local government Ne^t f’ P^-'’*- 

were assembled in the hands of ^bp dc.scriptions 

and were sent to Holland. sLn Casearius 

Commehnj chiefly Commelin on Lcount of^th^ or 

The printing press' got to work and thp fi f 
(not 1686 as the title page suggests) - thelsii- ^^‘ 7 ^ 
appeared in 1703. The^fio-urpt cri’ ™ of the twelve volumes 
indifferent: the annotations of Seyn « 3 cscriptions 

in a way that will be appreciated best introduce Butanv 

(i) against a figure of Ficus reliviosa ‘tbif ^ illustrations:— 

be called Ficus malabarica foUo cusM^ inappropriatch- 

gewmo' (the Ficus of Malabar witK ^ rofundo parvo 

fruits m pairs); (ii) against a fic^urp round 

Plalta l^ca ^icn is not 

fiore p^loso’ (the Indian plant with a ?e 5 1 ?V ^^^bienle, 

stem and with pappose flower) • fii; Eruca, embracing the 

.f pilo'sa ‘this appLs i Tl against a 

name it Feromcae similis indim 4 / ^ Veronica and one mav ' 

p pcrtul™ •th . ” !l™”p„^7’’ <") 1 flR”c 

differ from ours’. syivestral Portulaca, though it seems to 

Hermann’s drawings were in nnrviK 
species m his collections, showing that hp*^ ^ ®® *0 

the value set on a drawing was then so mn figuring all ; for 

as to make collectors endeavour tn cppf^ ^ specimen 

played a part in Leiden affairs on the dStlT oPm Sherard 

roe aeath pf Hermann, collecting 
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some of the manuscript that he had left and using some of his draw- 
ings in the Par adis iis hatamdS^ lor printing of which he paid. 
Linnaeus, when later he obtained the use of Hermann’s own Hortiis 
Siccus made 429 species out of the specimens. Trimen (m Journ, 
Linn. Soc. Lond.y Bot. 24, pp. 129-155) critically reviewed the 
nomenclature. 

Sherard about this time financed a collector, J. Hartog, to collect 
in Ceylon ; and Jan Burman in time had the use of some of his 
specimens. Engelbert Kaempfer (1651-1715), a German serving as a 
surgeon on a Dutch ship, touched in Malabar, at Colombo and on the 
Ganges deltaic coast in the journey to Japan that resulted in his 
Amoenitates exoticaeH hut, ‘ left nothing on I'ecord regarding these 
visits. His reputation was made by his work in Persia and Japan. 

London Takes A Hand 

While Rheede was stimulating the study of the plants of the Malabar 
Coast, certain British were doing a little preliminary collecting on 
the Madras Coast under a stimulus coming from two men of the 
city of London. These were James Petiver and Charles Du Bois, 
neighbours, for the one had a business in Aldersgate and the other 
worked about half a mile away in Leadenhall Street in the offices of 
the East India Company. As relations between Britain and Holland 
were intimate, it is apparent that Petiver .and Du Bois got some 
inspiration from what the Dutch were doing. William of Orange was 
on the British throne in association with Mary; and Mary promoted 
cultivation of exotics at Plampton Court, certainly obtaining* some of 
them through the Dutch gardens which had been receiving plants and 
seeds from Rheede and from the botanically minded who worked under 
Rheede. The British effort was much smaller than the Dutch, 
involving little expenditure in the East; it consisted of requests to ships’ 
captains and surgeons at sea or on land in the East that they would 
bring home curiosities. Du Bois had a half-brother in the East who 
sent dried plants to him. Petiver was very diligent in making requests 
and very prompt in acknowledging favours. Surgeons were in 

particular qualified to help him. The earliest of them seems to have 
been Richard Sambach, whose period of service on the Madras 
coast is not exactly recorded but we know that he returned from 
India and was living in Worcester in 1698. Petiver calls him 
'humanissimus’ or may we say most kindly. Another surgeon of 
his time who did more was Samuel Browne ; he died in 1698 and appears 
to have gone to Madras' about 1688. Over some years as the season 
of voyaging approached he prepared a packet of dried plants, a Hortus 
Siccus, and sent it to London. It would come from one village in 
one year, and from another village in another year, even to 

70 miles from Madras, but most of the packets were from 
nearer Fort St, George. A little information regarding the 
specimens was added but no study of them made. Samuel Browne 
was indeed no student, and was a source of trouble to Authority from 
being quarrelsome, arbitrary and a dueller. Once he found himself 
in jail from which he got early release because he was needed to look 
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after his patients. Gnce he had the misfortune to poison a nafinni 
with arsenic _ because his apparatus for prepariiip- his merlicini's w.s 
not kept as it should have been— and the paliiuil was of Iiit;li stand 
mg. Crawford {Hist, Ind. Med, Service 1, pn. 8S-n^- .<00 ...i’ 
these and other facts about him. Samuel Browne \vas rciii-vt-d*' of 

HA been on leave ; W U' 

Edward Bulkley (c 1651-1714) who ro.se in the Cumpa,n’’s ^-rvi.e 
to the post of a Member of Council at Fort St. George' ![,■ 1:1.', 

m he aH-rr /'I London ; am! he em.sed 

to be attached information regarding u.se.s and names, usirn*- liambn , 

DoulXs° h® ^"rface of which the information was scratched' in Tamil 
Doubtless he used native agents for the preparing of his sneein ■ s 

s™"Lh T B'"'vn ii ,-; 

collet” 

ST at cT 1°”"’ ^ iTo!) 7 uZh!r 

Je curious, pMuseLT^^^^^^^ ’-ISSl ZnJ^ 

institution at Orford*^ ThS-TZ/ a’^T T’ Shurard’s 

Forester’s ^The India Ho^J> William 

misfed*!? opp?-TnitfeTtfT£i!?Si??^ 9’* Hermann, undoubtcdlv 
the India H?L anfwTlfTo foTS^ dTr" “T 
impossible to disentangle his official receints frn?!f ’'""fledge. It is 
correspondents. The India House rcc ' T ^ ffi’t through 

.0 sul as c.„,d gr™ t^iSrpTaarra^s^Aw 

A‘adt‘X”oA;Sdr 4-et„d“s?si 

a physidfn, l^nSa'pta£et°(“6j“ AA'A fJ'.™d''o ‘”i 
to publish iu .697 small rappeAXAmitM AA fT'" 
title Phytographia. This was m vp', c u P^nts under the 

tions and 7 years before his last; Md' tlTidea iUustra- 

have been borrowed but the scale aatne J * illustration might 

panylag latter-p„»s XXX ArXf’ 

had not the means for nfore PetiCer that Plukcnet 

which Plukenet used while PetivJr ?,v ^ materials to Plukcnet 

Ae Royal Society, was awaiting the ’societTs aWrT^ on the .same to 

This the Society did in i6gq^(Phil TraL ? pmit the report. 

PP- 313-353)- Plukenet printed no flclnn T! No. 236 

and Plukenet quarrelled^ and it mayTe STp to Petiver. Petiver 

Plukoue. pubbcly acl,„*dp«, IndXadXXX S' tX 
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Petiver reported on the largest of the consignments that Sam Browne 
sent him, as he says, ‘embodied the whole and entire observations 
of Mr. Browne without any abridgement’. Plukenet and Petiver 
continued their irregular reporting; then Plukenet died and Petiver 
bought his collection. Petiver grew old and the labour of curating 
his Museum against normal corrupting forces outweig'hed his ability 
so that there was some deterioration ; but he kept on until his death 
when Sir Hans Sloane bought the whole and added it to the accu- 
mulation that he bequeathed to the British Museum. Between Oxford 
and this Museum it remains possible to see what London could learn 
of the vegetation of Madras. 

With Petiver’s death the brief days of this early enquiry into the 
flora of India came to an end. 

The Dutch having much more material to encourage research, 
proceeded from HermmiiC s Paradisus hatavus (1698) to Johan Burman’s 
Thesaurus zeylanicus (1737) and Nicolaus Laurentius Butman’s 
Flora indica (1768) ; while Jan Commelin’s Horti medici AmstModa- 
77 iensis rariorum plantariim. descriptio et icones (1697) provided an 
opportunity for dealing with a number of eastern plants. 

Another collector may be conveniently mentioned here — Laurent 
Garcin (1682-1752) who as the result of three voyages to the East, 
supplied specimens from Ceylon to Herman Boerhaave, the successor 
to Paul Hermann in the professorship at Leiden. 

Benefactors, Botanists and Collectors 

Those who advanced Botany may be classified under the above 
three names. Linnaeus with his passion for classification called the 
first and last botanophils. Sloane as a young physician showed 
himself a brilliant botanist; later in life when rich, he became 
«a benefactor, spending his income in curating collections that he 
added to his own. Petiver was benefactor and botanist on a smaller 
scale. Samuel Browne and Bulkley were not more than collectors. 
When the first British essay in exploring the flora of India came to 
an end, it was from lack of botanists ; the collectors could have been 
procured and Sloane would have given his aid. There w:as some- 
thing wrong in the attraction of Botany as a discipline. 

The Student’s Dissuasion by an Atrocious Uninspired 
, , . Nomenclature 

When Johan Burman had finished with Hermann’s Hortus Siccus 
and published his Thesaurus zeylanicus , the PLortus disappeared* 
It was discovered in Copenhagen and sent to the illustrious Linnaeus 
who, recognizing what he had, worked through it and published his 
Flora seylanica (1748) using the nomenclature of the time which 
consisted of a generic name with a descriptive phrase added. In 
1753 Linnaeus put forward the enormous betterment of a fixed adjective 
in the place of the phrase. I will illustrate the change that this 
brought about in the nomenclature by quoting the displaced names 
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for the first eight species of the F/om seyl«,nc-a against the same 
species in the Species plantcc^um of 1753 =- 

Names as they are in the Flora seylamca in 

Cannoacorus latifolius vulgaris (adopted from Canna indica 

ZilgTbef Sifolium sylvestrc (adopted from Amomum .erumhet 

ZiSS“?ngustiore folio, femina utrlusquc Amomum xingii>er 
Tiidicie alumna (adopted from Plukenct) 
clrdtmolm ensal dictum (adopted from 

Costurfndicus, violae martis odore (adopted Costus arabicus 

Curcuma^rXrlotunda (adopted from Her- Curcuma rotunda 

Cu” uml radice longa (adopted from Her- Curcuma longa 

Arrorls tuberosa platyphyllos (adopted Kaempferia rotunda 
from Burman) 

As many of the phrases were much longer than these, the reader- 
will appreciate the benefit to a student in particular and to every 
one in general of the binomial nomenclature. I would have the reader 
affree that botanical study must have been discouraged by the elum- 
siness of the old names. I would have him be aware also that with 
the new nomenclature a new era in teaching came m and an apparent, 
increase in the number of those inclined towards the discipline ol 
Botany. The investigation of the flora of India was recommc-nced 
under the better conditions' that came with the leforni. 

A New Approach in Madras 

Of course the East India Company continued to engage for service 
surgeons who had been taught to recognise a certain number of useful 
plants and could be relied on to collect plants if they were asked, 
but the new approach came from outside the Company altogether; 
though from surgeons. The first of them was the missionary-surgeon 
Johan Gerhard Koenig (1728-1789). He had been born in the little 
dutchy of Courland, which at the time was a bone of contention between 
Poland and Russia. He had gone to Uppsala In Sweden to learn 
medicine, then travelled in Iceland, and had brought back to Linnaeus 
a collection of Icelandic plants which were described in the Mantissa 
(1767). At the .age of 44 he joined the Tranquebar Mission (176B) 
with the title of surgeon and naturalist; and 'more covetous of fame 
than fortune’ (Patrick Russell), he threw himself with great energy 
into a study of the flora of the Madras coast that Sam Browne and 
Bulkley had sampled. It happened that the librarian to Sir Joseph 
Banks was a student from Uppsala, Carl Solander (1736-1782), and 
if was natural for a correspondence to spring up between Koenig 
apd him. Then followed the sending of dried plants by Koenig to 


CHAPTERS_ ON THE HISTORY OF BOTANY IN INDIA 


BBS: 




Banks, but not to Banks alone, for Koenig loyally/ sent speciniens 
to liis master Linnaeus, and he sent also to Anders Johan Ret^iiss 
(1742-1821), then professor at the Swedish University of Lund. I do 
not know of any list of what Banks received, but what Koenig sent 
to Linnaeus is recorded in SsYSige's Catalogue of the Limtae an Her- 
barium Q.nd what he sent to Retzius in C. E. C. Fischer’s list 

in the' Kew Bulletin (1932, pp. 49-76). The lists show the charac- 
teristic flora of the coastal plain of Coromandel. 

Koenig, after 10 years with the Mission, transferred his services 
to the Nawab of Arcot, and after 4 years transferred them again, 
this time from the mismanaged affairs of that ruler to the East India 
Company which gave him the title of Botanist or alternatively 
Naturalist, not absorbing him into their service of surgeons though 
it seems that he was paid from military funds (Crawford, Ind. 

Med, Service, 2 , p. 42; 1914). The purpose of engaging him is 
evident from his immediate departure for Siam and the Malay 
Peninsula in order to trace to their origin Siamese cardamoms, 
gamboge, and such like useful materials. The Madras Government 
did at that time make great efforts to ascertain if the plants yielding 
these could be grown in the extreme south of India. Koenig’s diary 
of this trip has been translated and printed by the Straits branch of 
the Royal Asiatic Society {Journ. R, As, Soc., Straits Br. 26 , p. 58 
and 27 , p. 57; 1894). Conditions went against him; he became ill; 
and he was disappointed in his quest ; but the Company must have 
felt that the appointment w:as a proper one, for they retained it for 
Koenig’s life-time and during the service of several successors ; the 
holder might be more a zoologist than a botanist, but all botanists 
were expected to understand zoology and inversely zoologists to 
understand botany. Those who held the post were: Koenig to 1785; 
Patrick Russell to 1789; William Roxburgh to 1793; Benjamin Heyne 
to 1819 (though unconfirmed until 1799) ; James Shuter to 1826 ; and 
after that for two years Robert Wight. Then the post was done away 
with. All the holders were surgeons and all except Koenig and Russell 
of the regular service. Koenig’s introduction to the post has been, 
given, Patrick Russell had retired from a post at Aleppo where he 
had won golden opinions, when a younger brother was appointed to 
the charge of the district of Vizagapatam, and Patrick resolved to 
go thither with him. It so happened that Koenig’s death opened 
a way for his appointment and while collecting plants without as far 
as one knows any deep interest in them, he threw himself with real 
success into a study of the poisonous snakes of India both terrestrial 
and marine. Zeal prompted him to ask the Government to circu- 
larize their officers with advice on the useful employment of their 
leisure, meaning by research. Roxburgh, who followed Russell as 
Botanist, had arrived in Madras in 1776 whence his first printed 
communication recorded weather observations, and had shortly been sent 
to Samalcottah (Sanialkot) on the north side of the delta of the 
Godavari. There he explored, discovering wild pepper, was enabled 
to establish an experimental plantation, studied the local flora and, 
employing artists, had the plants figured. The Government watched 
his work with an approval so real that when he lost his books in 
a flood they replaced the loss. Pleyne had reached India as one of 
the Mission at Tranquebar and like Koenig had passed into the 
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service of the Company to talce over Roxl)urgh’s work niifl fo travel 
considerablv. Shuter collected, but, as far as one sees with litth'. 
discernment of its purpose, while the absence ol localilws on li.s 
specimens leaves no room for guessing whither he went. W iglit, the 
last holder of the post, manifestly accepted it as _a means ol ti.iv el- 
ling; he had made one very extensive collecting trip and had planned 
a second, even longer, when the Governor ot Madras, appfirentlv 
looking- on collecting* trips as a luxury, dkl away^ wiih tht‘ anc* 

sent Wight back to duty as an army surgeon. Wight seems to luive 
received this kick with rather unexpected philosophy. 

I would have the reader note that the post was a Madras post 
and that the earlier holders held it as economic botanists. Wlum they 
collected, and all of them did, their activities met with no mterterence 
and the disposal of their collections was their own affair. Koenig, 
we know, sent dried plants to at least three correspondents; and 
he must have sent plants to Retzius on at least two occa.sions separated 
by his visit to Siam. 

It happened that Koenig- had cause in 1785 to visit Calcutta; and 
when returning southw^ards down the coast he was taken ill at a place 
not remote from Samalcottah whence Roxburgh hurricxl to his Ixxlside. 
Koenig feeling death approaching and not having published anything 
regarding his collections^ then willed them to Banks as the best: means 
he could devise of preserving them for others to use ; and Roxburgh 
saw that they reached Banks. Russell divided his collections into 
two parts, one he sent to Banks and the other he retained in his own 
possession for about 20 years. Wight placed his collections wIk.tc 
he thought that they would be used. Each endeavoured according to 
his way of thinking to act in regard to them, for, as Griffith w^ote 
later, the Company was not interested in the means but in the results, 
and dried plants counted as means, 


Benefactors 

While Banks’s collections were growing with' a wisdom that was 
his particular property, the Company was employing as their Historio- 
grapher Robert Orme (1728-1801). Orme urged the Company to 
become a benefactor in regard to manuscripts, by providing a place 
of safe keeping for them, and to join with it a library that studcuits 
could use. Orme died with his proposal unaccepted, but acceptance 
so nearly in sight that he left his own collection of manuscripts to 
a friend with a proviso that when the depository had been form(‘d 
they should be passed over to it. Soon afterwards Charles Wilkies 
(later Sir Charles, 1749-1836), a Sanskrit scholar invalided from 
India, begged permission to arrange the Company’s manuscripts, 
the end of which was the creation of the depository with Wilkins 
in charge. By a natural development this store for manuscripts 
became also a- store for other things from India, and was used by 
collectors of plants for material of no decided destination and by the 
Company for whatever it received. Russell, for instance, having kept 
half of his collections for a time, decided that the best thing he could 
do was to send it to the Company; and others might send their dried 
plant$ to the Company as a matter of loyalty; but the Company did 
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not require dried plants from those who, serving it, collected the same^ 
Broadly it was a mistake to send bundles of them to the India House 
for It made sure that no one would bother with them; there were 
better courses possible. Heyne when he 

considerable colleotions was .so fortunate as to fand the German 
botanist Albrecht Wilhelm Roth very anxious to work on them- 
The story is well-known of Banks entertaining Sir James kdward 
Smith (not then knighted, nor indeed with his doctorate in_ medicine) 
and handing over to him a letter which offered for sale the herbarium 
and libraixof Linnaeus, and of Smith’s purchase of these. Thus he 
became a benefactor, the greatest benefactor after Banks at the time 
in Britain and in that position recognized. The times and conditions 
p-radually brought forward other benefactors whom it is convenient 
to list here as their names will recur; Aylmer Bourke Lambert 11761- 
1842); Sir William Jackson Hooker (1785-1865); John Lmdley (1790- 
1865) : George Bentham (1800-1884); and Charles Morgan Lernann 
(1806-1852). But making global collections as these did, was a costly 
hobby and it grew in time too costly for private benefaction. _ Every 
one of these was a botanist first. Smith having founded the Linnean 
Society, by selling the Linnean collections to the Society, passed the 
latter into the band of benefactors; but after a time the costs outgrew 
the Linnean Society’s ability, and finally became too great for any 
private effort, whereon they fell to Governments m general. 

On the Activity of the Madras Botanists 

It is erroneous, I believe, to state that a Society of Botanists 
was formed in Madras under the title of the United Brethren or The 
United Brothers. This name is a name that the Moravians give to 
themselves. Collectively the Moravian Brothers of Tranquebar con- 
tracted to sell dried plants to Banks and carried out their promise, 
sending 500 between i 775 und i77^- Out of this transaction aroise 
the idea of a Learned Society. It seems that there was none, but 
there was good companionship into vyhich others might be admitted. 
Any one of the Brothers helped another or any other of similar 
interests. Early in Koenig’s years in India, a surgeon, George 
Campbell, was his companion in a botanising trip northwards to 
Pulicat. When Roxburgh arrived in India, Koenig piloted him 
through his first lessons in the flora. When Heyne arrived (i777)) 
Koenig taught him to be a botanist. Koenig seems to have been a 
very lovable man, and his knowledge was at every one s service. An 
illustration of mutual help can be drawn from the naming of Dioscorea 
tomentosa. Patrick Russell had found it when collecting in the Circars 
and misnamed it Dioscof&ci tTiphylld. Soon afterwards Roxburgh found 
it and brought it into his garden in Samalcottah. It flowered— a male 
plant — and Roxburgh made a description. Then Koenig came and 
seeing it, agreed that it was new, suggesting as a name that which 
we use, namely Dioscorea tomentosa. Roxburgh agreed ; and^ as 
Dioscorea tomentosa it was drawn in duplicate that one copy might 
go to the India House along with a dried specimen. Banks after 
seeing the drawing, would send it back, as was the custom, keeping 
the specimen. In time Heyne came to Britain with his collections 
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^nd matching his specimens-he had both scxcs-vviili the male I rum 
Roxburgh he wrote it up. Tlien he handed over his plant.., to kmh, 
Shf finding the name but no author's name with .1, assumed that 
Se?ne had devised D. tomentosa and attributed it to bun. llius iv 
came about that Koenig’s name became ascribed to 

Two more missionaries that I have not yet named jouud liic olhei.., 
Johan Godfried Klein and Johan Peter Rottier. i he ( 1740-1830; 
wi the last of the Tranquebar group but not the last <>1 the nussum- 
aries who in Madras about this time found a pleasure in 
plants Two of the Company’s surgeons associaed with the 
Lssionaries were James Anderson ( -1809) and his nepheu 

Andrew Berry ( -1819). Each of these laid out a gulden and in 

particular experimentally g:rew Opuntias for nounsliiog cocheniLle. 
Maria Graham (nee Dundas, and by a second marriage Lady C-a leoU, 
ivSit-iSaa) described Anderson’s garden as she saw it in luin shortly 
after Anderson’s death, and commented on the large sums that nad 
been spent on it {Jounu of a Residence in Ind. p. 123, 1812). 
described Berry’s garden which was m the quarter of Madias city 

called Marmelong. . , . . .. . 

Rottier had joined the Tranquebar Mission in lyji? while Koenig 
was still alive; he did not, however, owe his inspiration to koeiiig, 
being- already a botanist and was soon sending* dried plants tu briangea 
in Germany. In 1796 the Government found employment iur limi, 
sending him to Ceylon,. He returned to India and remamed m 
India until his death in 1836, but he had transferred his work to 
other fields than those of the Tranquebar Mission, leaving it in 
1803 Wallich knew him and stated that he had seen him in ibi2 
and again in 1813; he calls him ‘a devoted mipionary and ardent 
botanistk The contact resulted in Rottier sending dried plants to 
Wallich. His personal collection ultimately came to London, where 
after serving as a reference collection at King’s College ior a con- 
siderable time, it was transferred to Kew. Rottier was botanist 
enough to be able to find means of publishing his own results; and 
moreover there is to his credit an account of the vegetation between 
Madras town and Tranquebar. Heyne records his trust in Rt>ttler s 
knowledge for the correct naming of his plants. 

A missionary of Madras, also a botanist, but not ot the iian- 
quebar Mission, was Bernard Schmid (1787-1^57)* 

India in 1817 and laboured in the coastal area of Coromandel until 
1835, when illness drove him to take leave. On his return he resided 
in the Nilgiri Hills; but as the date shows, his Nilgiri collecting 
belongs to my next chapter., 

Heyne deserves a further notice, as he, though not a botanist 
when he entered India, became one of the best of the Madras Brethren. 
He had joined the Tranquebar Mission in 1777 and had passed into 
the service of the East India Company in 1790, following Roxburgh 
in directing the experimental station for pepper, sappan, tobacco and 
cardamoms at Samalcottah and travelling considerably* In 1813, 
having done nearly 20 years of work in India, he took the threci 
years’ leave that was customarily granted after 10 or more ; and being 
desirous of adding to his experience he accepted passage on a ship 
from Calcutta that did not proceed direct, but was to visit 
Bencoolen in Sumatra. He carried with him duplicates of his collected 
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plants and in London was granteci access to Banks's collections to 
name them. The leave drew towards its close and he would have 
liked to submit the worked over collection to Willdenow in Berlin, 
but Willdenow had died. As an alternative Heyne sought the help 
of Aibrect Wilhelm Roth (1737-1834) who while earning his living 
as a physician, had made a great reputation in Botany, Heyne found 
hinx not only willing but very glad to publish an account of the 
plants. Roth’s biographer says that Roth was singularly fortunate 
in obtaining the gift of the plants; on the ofher hand Heyne was 
fortunate in finding so ready a help-mate. Roth published in 1821 
his Novae plai itar urn species j praesertim Indiae Orientalis as a digest 
of Heyne ’&' collection, together with additions from elsewhere. .Con- 
scientiously he gives all the credit to Heyne that was Heyne’s and on 
an analysis one finds that about 200 of the 430 species involved bear 
names originating with Heyne. But there is scarcely a single precise 
record of locality from back to back of the book,/ This circumstance 
reflects the narrowness of the vision of botanists at the time, for most 
of them could look at nothing but nomenclature. 

With Roth’s book appeared the first approach to a Flora of any 
considerable part of India ; but, one adds, 430 species amount to little 
more than a sampling. 

Robert Wight (1798-1872), the last of the Madras botanists, was 
the greatest accumulator of material of ail; but like Schmid in his 
later years, he belongs in a very large part to my chapter 2. Wight 
had arrived in India in 1819, after making a few voyages across 
the Atlantic as a ship’s surgeon. The East India Company sent him 
to .the northern part of the Madras Presidency where almost from 
his arrival he began to collect plants vigorously with the aid of native 
plant-collectors. After four years he made up a set of dried specimens 
and directed it to his former teacher, Robert Graham ; but they were 
lost at sea. The results of the next years he directed .to Sir William 
Hooker whose rising reputation justified the change in destination. 
The following remark may be intercalated here:- — in that very year 
Francis Hamilton (formerly Buchanan) had written in a letter ‘Div 
Hooker of Glasgow I see frequently, . . . he is more active than 
Graham.’ Wight’s collecting areas had been from Madras city back 
to Vellore, which is 87 miles inland, and .about Samalcottah and 
Rajamundry, i.e. where all the Madras botanists from Roxburgh 
forward had worked. 

When Wight succeeded to the post of Botanist he immediately 
made the long collecting trip which is traced in the map at the end 
of Wallich’s Flantae Asiaticae Rariores, Thereafter the post was 
terminated and Wight, stationed on military duty with a regiment at 
Negapatam, explored the flora of the Tanjore district. Illness en- 
forced leave, and he proceeded homewards taking twoi tons of packages 
of dried plants. Arriving in London with these he endeayoured to 
make them useful to Wallich who was also- on leave. But Wallich 
was scarcely in a position to use them ; and Wight betook himself 
to Edinburgh with his material; then joining himself to George Arnott 
Walker Arnott, a former school-fellow and professor at Glasgow, 
the two together wrote their most excellent Prodomm Florae Penin- 
sulae Indiae orientalk (1835),. Unfortunately Wight’s leave ran out 
and the work was arrested at the family yalerianaceae in De Candolle’s 
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sequence of families, though to ‘ ....Uector. 

a couple of joint papers., J J their services. The t on>pan> 

at work, and resumed he ducc^m ..-hm-ge tnen 

put a regiment stationed at very south , 

ordered the regiment to maie ^ ^ ini cresting ; six biulock 

India. What Wight recorfs ol .^^^^ .^ including the a o<x. 

SdTi.rfrb'’r;i.tuffc »teaon wo™ ™.,uio,i .o o,.™. 

again. 

Contemporaries in Ponimcuerrv anu in 

rolicctors of the southern Horn who 
It is time to mention various cc t . ^;arliest of them was 
were not of the Madras group. ^^ist famous pupil 

Carl Pehr Thunberg ^pvnt the months 

and his successor ^ the UpP‘ ‘ f . ccyiou when returning Imm 

irom Jol, .777^10 d do™ ‘l-o =“«»* 

Japan. From Colombo What he coliocied can 

northwards the Thunhergianae (19 jS). , 

be gathered from Juel ^ Pondicherrv and enriched the Naiionul 

french coUectors worn to Pond^ctor,^ , 

Museum m J^^ris. P actually a zoologist; he was at 5,lahe, 

(c. 1745-1814); b’Tt he y various dates after 1781- 

Pondicherry, Surat de la Tour (1773-1826) who reached 

came Louis ^ fSsearch Officer in Natural Objects. He 

Pondicherry m / ^cellent work. The third was i’ranqois 

travelled widety ^ ™1 the ship ‘La Theus , reached 

Louis Busseuil who as a heart a zoologist Ib- 

Pondicherry m 1824- L'^e S in India at the end of 181.,-, 

fourth was Charles g months and whence he crossed 

where he collected at Mahe foi Chandcrnagore, 

leisurely to Pondicherry. Malaysia in the ship ‘La Chevrette 

then to Pegu and forward in the Bay of Bengal 

which about this time he returned to Paris with 

and was based on f nublished his ‘ Poy"i;e mix hides 
most extensive was A. A. M. Reynaud, surgeon on 

Orientales’ (1834). The _ ‘ TRAlano'er voyaged about the Bay 

‘La Chevrette’ at the time when Bdlanger 

and he obtained plants P potion was acclimatization; 

Samuel Perrottet (1793-1870). _ extended time in India 

and collecting was secondaiy , Alphonse Delessert, having 

he made large collections. ^ 

travelled with Perrottet, went to ^‘^‘'^^hnals However 

pore, etc., but was mainly occupied m collecting aim a - 
he collected plants in Pondicherry, Gmgee and the Nila r ■ 
Leschenault wrote a couple of very interesting P^P ^ 

Madras flora and Perrottet various PTpe;rottet’s 

had worked back from the coast to the Nilgiri Hi , Candolle 

collections are said to have reached 1500 species. AlphoitbC Dc ‘ ^ ^ 

profited greatly by French collections which, it may be said, cove ■ 
rather effectively a longitudinal slice of India from Mahe on vt 


' v:w:-7. 


CHAPTERS ON THE HISTORY OF BOTANY IN INDIA 


set 



side to Pondicherry on the other. If the reader will look at a map 
<3f India he will observe that the Nilgiri Hills fall within this slice. 

In 1812 William Kerr ( -1814), a Kew Gardener, was sH^cted 

by Banks for the charg*e of the Government Garden in Ceylon and 
proceeded thither; but his life in Ceylon was very brief. 


Calcutta to the Front 


The reader may remember that there was a time when Madras 
took place over Calcutta and sent to Calcutta its orders ; then, in the 
i8th century, the Company decided to promote Calcutta and moving 
in that direction made it the place of residence of a Governor-General 
supported by four Councillors, a Crown Court^ a Chief Justice and 
three Puisne judges, all selected in London. When a little later the 
ecclesiastical dispositions were organised, Calcutta received a Bishop, 
Madras and Bombay Archdeacons. One may express this in the 
equation : — 

Bishop : Archdeacon :: Calcutta : Madras (or Bombay) 


for it illustrates the new relative importance of the three Presidency 
cities. By reason of the appointments being made in London a new 
leaven was brought into Calcutta, and paths of intellect were created 
in its community where the saying had been common that no one 
had leisure for the affairs of the mind, or any affair that did not 
bring financial benefits. Trade was booming in Calcutta at the time; 
the demand for shipping exceeded the bottoms available, and vessels 
of many nations found profit in being chartered to take goods in 
and out of the Hoogli. The building of new ships was carried on 
with Malabar teak which was used in Bombay to build a man-of-war of 
74 guns; while it was Burma teak that was used in Calcutta to build 
a freight vessel of 1400 tons. In ship-building Calcutta was at a 
disadvantage by having to seek its teak at a distance across the Bay 
of Bengal. At the same time the East India Company was growing 
increasingly apprehensive regarding supplies of oak timber for their 
dockyard at Deptford on the Thames. With ships’ timber in this 
state Robert Kyd (1746-1793, about to be gazetted Lieutenant-Colonel), 
Secretary in Calcutta to the Military Department of Inspection, 
suggested (June ist, 1786) that it would be well to ascertain if the teak- 
tree would grow in the vicinity of Calcutta, and he added, being an 
ardent gardener, that this might be done in a new Botanic Garden. 
Then, as Calcutta was metropolitan, the garden should be commen- 
surate with the city’s dignity; and he pointed to an area of some 
350 acres on the side of the river below Calcutta^ separated from 
his own g'arden by no more than a ditch, which he recommended as 
suitable for it. His suggestion found such support that the garden 
was impatiently founded without w’^aithig for sanction from London, 
and put under Kyd’s charge as* an addition to his duties. His 
administration must have been vigorous ; drainage work was done ; 
planting was commenced and the area chosen for a trial of teak was 
the 40 acres nearest to Kyd’s property. It is possible to p'ck out 
by the use of his successor’s Horttis Bengalensis the names of some 
300 species of plants that Kyd introduced. Kyd died in 1793 and 
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William Roxburgh was ' summoned from Samalcottah to swvecd liini. 
In passing it is of interest to recall that two of Kyd s sons wcnf into 

«;hio-builcUngf in Calcutta. ^ 

For a Lmcnt one may trace, in Roxburgh s aclucyaiumis ihr 

causes of his promotion: (i) after a fc^y voyages as a. ship y yurgxMin 
fii) he entered the service of the East India Compan\ and an *\ul in 
Madras where (in) he found Koenig and studied the lloni with ; 
then (iv) he was sent to Samalcottah on regimental duly and (vi 
explored finding wild pepper and establishing an experimental planta- 
tion where a trial was made of pepper and cardainoms, sappan wood, 
indigo and other possible crops; at the same time (vi) he studu'd 
the wild plants and accumulated a large collcclion oi_ drawings nl 
them. The Company appreciated that part ot his activity whaii bad 
a technological bearing and on it chose him for Calcutta. Wlwn 
they did this, Banks called the Company’s atlenlion to the drawing- 
and at his suggestion it was agreed that he should select 300 to be 
engraved and published, coloured, with appropriate letterpress. 1 his 
was Roxburgh’s Plants of the Coast of Covnmamlel ni three volunu- 
which were published in these years — 1795> i79^ ibiS. Uit; dCa} 
in printing the last left it unpublished at Roxburgh’s^ dtath. 
Roxburgh’s collecting extended from the coast back to the lulls, ami 
up them to about 2,000 ft. ; but like others of his time he. troubUxl 
little about localities. 

Roxburgh brought his way of working U) Calcutta; he saw to 
the cultivation; he continued the study of the wild plants and extended 
his collections of drawings. He dried plants, but seems to liave 
given them away with great freedom as soon as they had served 
his immediate purpose. The Company accepted this procedure ; and 
his influence was high in administrative quarters. He kept touch 
with the Madras botanists; and the garden received plants from jame> 
Anderson. But there is little to suggest that he was able to gel 
plants from Ceylon and Bombay, though he had one correspondent 
as far away in the direction of Bombay as Ujjain.' But plant ex- 
changes on the eastern side of India appear to have been abundant 
and Christopher Smith engaged in obtaining useful plants from 
Malaysia used Calcutta at various dates; also wc find a gardener, 
Peter Good, at Calcutta in 1796 for the purpose of conveying living 
plants to Britain. We find another, John Potts, at Calcutta lor 
the same purpose in 1822, but that was after Roxburgh’s depart u re* 
Cultivation of beautiful woody plants, including palms, seems to have 
been an early feature; and there were wide borders for smaller plants 
and an effort was made to make these borders attractive. Roxburgh’s 
successor had to complain of visitors from the city interfering with 
the showy plants in them. Nurseries must have played a large part 
in the original plan as the garden had to meet a big demand for plants, 
to send to correspondents. 

Roxburgh’s position was decidedly favourable. Ten years before 
his transfer an outlet for publication had been produced in the 
founding of the Asiatic Society, This issued out of the establishment 
of the Judiciary sent from England, for as the minutes of the meeting 
which founded the Society show, the strongest support for it came- 
from the learned Judges with Sir William Jones, one of the Puisne 
judges leading. It was he who called the meeting for January 15,, 
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o u ...t nrooosed the formation of ‘The Asiatic Society (the 
1784 whereat h 1^ were added mueh later) ; and by the time o 
rt I-, transfer it was well established. It had then printed 
re"v&»es 

Contemporaneous 1 y forwarded publication. In 1799 these 

in the field of printing ^Carev {1761-1834), whose 

missionaries had been joined by ^ p^hiirp-h Carey’s biography 

hntnniral interest closely attached him to Roxburgh, '--arey s mogiap 
Jiw giyen b Marsh Life and Tin.es of Carey, Marshman and 

The Government built for Ro^’^urgli^n 1795 a house _oiv the bank 
he river-an airy house such as he had a^sked thiec 

storeys that he might live much in the 1^14 when 

Rnvhnrtrh settled in, kept a Plants-mwards record. In i«i4 wtie 
Wo™ him ' .0 Vv. India, flds, record wm. 
formed into his Hortus B engalensis vjhich issued from the 

S Xo'e pr.^ under Carey's fare. As a 

Ssefulness made them desirable or as something u"I»”J>“ 
be studied. We have a pleasant picture of Roxburgh at wo^ . 
enter a messenger with the information that the shrub from so-and 

“so had come into flower; Roxburgh puts 2a^^ 

to see the plant by palanquin if at the further end of the garden , 

and he returns with what material ‘le^ires for 
mination description if necessary and fig’uring^. d 

S^mSted in his working rooms on one pile called Flora Jndma 
and drawings on another, but the drawings were duplicated and one 
copy went to the Court of Directors in London. Roxburgh s - 

coMd have copies of the Flora Indica on paying the cost of elec ica 
labour; BuchaLn, for instance, obtained a copy (see 
R. Bot. Card. Calcutta, Appendix to 10, p._ xi ; i^S)- ^ 

had two copies made when about to depart f rom In ^ ^ 

into Carey’s hands and the other he took with him. 
in Ceylon^he found material to add and sent go^ 

for insertion. He would have added more had he lived to ao so, 
for after reaching Edinburgh he requested that some material then 
in London should be sent to him for study ; but the additions 
seem to have been the last that he made so that the Flom Indica lying 
whh Carey, can be defined as descriptions of plants seen by Roxburgh 
in his days at Samalcottah and his days at the Calcutta garden. I he 
illustratioL had grown to 2,583 in number, presumed to ^present 
the same number of species, the artists having orders, as they told 
Hare, not to draw a plant a second time. James Hare was a suigeoi^ 
of the Company in a relatively high position and later, as wid be 
seen, had charge of the Garden for a short time. ^ _ 

Roxbur<^h’s immediate successor was the very distinguished scholar 
Thomas Henrv Colebrooke (1765-1837) who, after a considerable 
period of service in the Gangetic plain eastward of the river K-osi, 
had been called to Calcutta to preside over the Sudder _ Courts. By 
this he became Roxburgh’s neighbour ; and in friendship he offered 
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to add to me riora inaica me verncieumi nmuca vi. liiv, 

The agreement that he should do so was made beiore 1803, lor on 
the 5th of October of that year Colebrooke wrote to his lather Uial 
he was supplying the names but unable at the moment to work at 
them from a pressure of other arfairs;but, he added, Roxburgh’s 
work *is in great forwardness’ (Life of 2\ IL Colebrooke^ by ///.s' 

1 , p.. 213; 1873). Colebrooke and Roxburgh were also joint authors 
of a paper on Melaleuca tardily published by the Medical and i^ln sieal 
Society of Calcutta in i8’28. 

Roxburgh did not travel from Calcutta; but he had on his slaiV 
those whom he could send exploring, two of them being his own 
sons, William and John. The initials W.R. and J.R. in the 1 1 or! us 
Beiigalensis are theirs. John is recorded to have sent dried plants 
to Lambert and he remained in the Garden’s service for some ytuars 
after his father’s departure from India. 

A very good friend of Roxburgh was the surgeon John Flemiiig. 
He had charge of the Garden during one of the periods of leave 
of Roxburgh; and we read that he took Maria Graham to breakfast 
with Roxburgh on November 30th, 1810, that she might see the Garden. 
She recorded her delight with the order and neatness of every pari 
and was impressed by the size of the collection of living plants (Jourti, 
of a Residence in Jnd/a, p, 145; 1812). 

Immediately after Roxburgh’s appointment to Calcutta Francis 
Buchanan (1762-1829) arrived in India and was sent to Burma with 
Captain Symes’s mission to the Court of Ava. Like Roxburgh he 
had been a pupil of John Hope who held the professorship in Edinburgh 
from 1761 to 1786. The two, cherishing the memory of that excellent 
teacher, united rejoicing in dedicating the genus Hopea to him. Buchanan 
had been a collector of plants from boyhood ; and the noveity of the 
flora that met his eyes in Burma stimulated him. He dried plants, 
secured drawings and gathered seeds. The seeds he sent to Roxburgh, 
so opening a correspondence with him, asking in sending them that 
what was not wanted might be redirected to Sir James Edward Smith 
who had been a fellow student in Edinburgh. Doubtless Smith would 
have distributed the seeds to such as had means of growing them; 
but the result of the request seems unrecorded. At the end of the 
Burma mission part of Buchanan’s work on the flora went towards 
Symes’s report, his dried plants went to Banks (see Train, op. cit. 
p. xxxv) and he himself was stationed at Noakhali in south-eastern 
Bengal; and there during the following year he worked up his 
Burmese collections and notes. In 1797 he was sent to Chittagong 
to report on its vegetable products. Dried plants thence also went 
to Banks. In 1800 he was moved to Baruipur^ 16 miles south 
of Calcutta, and so within a day’s journey of the' Calcutta Botanic 
Garden and Roxburgh with whom a great friendship had arisen. 
Next he received orders to join a mission going to the Nepalese 
court at Khatmandu; and he had proceeded as far as the border when 
recalled to make an economic survey of the districts of southern India 
taken over from the Sultan Tipoo — to report on the agriculture, 
vegetable and cattle farms, the natural resources such as cotton, pepper 
sandalwood and cardamoms; mines, quarries and minerals; rnanu- 
lactures ; climate; seasons and forests ; the condition and character 
of the people. The catalogue is comprehensive enough ; it is a guide 
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to what henceforward became the work to which the ^ Governmenf 
dedicated him. He was instructed to send seeds and living plant s 
to the Calcutta Garden, and the Madras Botanist, Benjamin Heyne, 
was partly a colleague but specially instructed to see if he could 
make Tippoo’s garden at Bangalore into a centre for the spreading 
of economic plants. Unfortunately Buchanan was fnt his 

mission in the height of the dry season of an iinusually dry year. 

‘I have got absolutely nothing’ he wrote to Roxburgh; ‘Almost every 
plant that I have got has been already described by you ; and of the 
few that appear to be new I have not been able to get the 
seeds’. .However Buchanan reached the evergreen western coast and 
a short experience there gave him a lasting interest in Rheede’s Flora 
Malabarica. Roxburgh had been sending to him extracts from that 

work such as he desired. _ ..r i i - i i i 

When the Mysore survey was' over, the visit to Nepal wfticb liaci 
been called off, came up again and he resided close to Khatmandu 
from March 1802 to March 1803. He had, it seems, heavy profes- 
sional duties, and restrictions on his movements imposed by the 
Nepalese were irksome to him, so that he was very glad when the 
Mission was recalled. Next he had leave ; .and with the dried plants 
which he had collected and with the drawings which he had had made 
he came to London. He made up a complete set of his dried plants 
for Sir James Smith and a second set for Aylmer Bourke Lambert 
When leave was over and he had returned to India he was detailed 
to make his great economic survey of northern and western Bengal 
which occupied him from 1807 to 1814. A short period of control 
of the Calcutta Garden followed and then retirement. During the 
survey his work took him along the Nepalese border and from Nathpur 
in the district of Purneah he was able to detach some tiusted members 
of his staff to seek economic plants in the Nepalese Himalaya. Ihey 
procured the plants, but the time was before flowering and Buchanan’s 
efforts to bring them into" ifower in the plains were fruitless'. Thus 
while Buchanan procured material of the exceedingly poisonous aconite, 
the tubers' of which are an export from the mountains, he was 
defeated in his attempt to complete an identification. U in 

retirement with what he had learned when on duty near Hhatmandu 
and what he had learned when at Nathpur, he wrote his Accoiuit of 
the Kingdom of Nepal and of the Territories amiexed to this Kingdom 
hy the House of Gurkha (1819). 

The best way in which I can convey to the reader how the Survey 
of Bengal proceeded is to list in consecutive order the stations at 
which Buchanan spent the rainy season. The time in between each 
enforced halt was occupied in moving about the villages between 
these stations : 1808 in Gauhati ; 1809 in Rungpur ; 1810 in Nathpui ; 
1811 in Monghyr; 1812 in Patna; 1813 in ascending the Jumna to 
Agra and the Gogra to Gorakhpur ; 1814, back to Calcutta. He had 
with him artists; and they made for him a considerable collection 
of drawings. When stationed earlier among the big rivers of the 
Gangetic della he had occupied himself considerably in a study of 
the fish; and we may be sure that the trip up the Jumna and Gogra 
was taken as an opportunity of extending the study. 

Roxburgh had left Calcutta in the hot weather of 1813 and 
Colebrooke had taken over charge of the Garden; then Colebrooke 
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asked leave to retire and Buchanan just down from Shahabad 
told to take over., But Buchanan was ill and indeed he reniaJned 
ill for a year or so after reaching Britain ; and Buelianan f)egged 
leave to retire. A bit of trouble followed. Buchanan askt^d lca\e to lake 
with him his drawings that he might continue his work oii the IisIk^.s, 
and the permission was given but then withdrawn. I'he witlulrawal 
angered and alienated Buchanan because it stopped w’ork on wiiicli 
he had set his heart; and for the time being he cast asiile im- 
mediate interest and allowed all the collected plants that were in 
his possession to go into the India House. His earlier ('olleciicns, 
.as will be recollected, had been given in the main to Sir luUvarfi 

Smith with a second set to Lambert. The set given to Sniilh wa.^ 
.said to hold 1,500 specimens and it has been estimatcxl that then: 
were with them 400 drawings. The set given to Lambert must 
been very much smaller. 

Smith expressed the greatest gratitude to Buchanan for tlic ghi 
and made scant use of it. He gave places to 13 plants in his Exolic 
Botany and buried the rest in his cabinets. Buchanan in 1821 referred 
to those collections as ‘in a sort lost’. He was writing to Whtllieh 
who had suggested to Buchanan a joint study of the Nepalese Horn, 
,and declining to return to his work on Nepalese plants. In ili • 
next year David Don, as Lambert’s curator, commenced work on 
specimens of the second set and in 1825 published his I^rtHlnmius 
Florae Nepalensis. Wallich had been giving Nepalese planis 
..Lambert, and Don had these also for his work. 

For a moment we may ask ourselves how far from utili2:ing all 
,lhe available materials was Don’s Prodromus. Don’s dc‘scripiions 
amount to almost 700, but 50 of them are not of Nepalestt planis. 
The sum of 650 is only 1/5 of the number of species credited to 
Nepal in Wallich’s Lithographed Catalogue; and Don’s title righiiv 
holds the word Prodromus. 

Diversity stimulates a collector: it required more of a bolanistks 
zeal to lead to collecting in the uniform Gangetic plains than in the 
diversified mountains; and therefore the more praise to the two 
soldiers who collected about Lucknow and Kanpur in early davs. Hiey 
were Claude Martin (1731-1800) and Thomas liardwicke (>757- 181^5). 
The first was the generous philanthropist who founded "the two 
Martini^re schools, the one in Lucknow, the other in Calcutta. Thv 
second was a zoologist chiefly but an active botanist also; he was 
the first European to collect in the north-western Himalaya. Hiis 
he did on a political mission to the ruler of Garhwal at Srinagar in 
the Alaknanda Valley — a journey which he described in the Asiafic 
Mesearches p, 309; 1799). 

Martin and Hardwicke are the first soldiers that I have liad cause 
to mention. A soldier’s schooling does not contain as a surgeon’s 
does, an introduction to a knowledge of plants; and when a soldier 
becomes a botanist the inner urge is probably more considerable. f 
have assembled the names of the men who studied the vegetation 
of India in India up. to the year 1840 and I find among tlnun 28 
■surgeons, 7 army officers, 4 missionaries (not being surgeons at the 
same time) and 3 administrators of high position.' The Edinburgh 
medical school w, • • - ~ 


recruiting ground for the Company's 


medical service, and obviously the efiiciency of the professor 


of Botany 
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<leterniined the zeal of the botanists that he produced and his way of 
expressing it. Roxburgh and Buchanan were pupils under John Hope; 
and Hope offered yearly a gold medal to the student who showed up 
the best collections of dried plants. Thus did he prepare for collec- 
tion those who might go out to India. Hope’s successor was ineffec- 
tive, but the next in the professorship, Robert Graham, poor in the 
lecture room, tvas an enthusiast in the field who organized plant hunt- 
ing for students on an extensive scale. We may call Robert Graham 
a trainer of collectors. He trained several of the surgeons who have 
been named. 

Buchanan’s restless life was in great contrast to Roxburgh’s quiet 
hie iii the Calcutta garden. Roxburgh would not have achieved so 
much had he been required to travel at the same time; but remain- 
ing at his Garden limited his ability to make his Flora Indica represen- 
tative of more than a tithe of India excluding the Himalaya which no 
one knew in his time ; and as Carey pointed out, no little good-will 
was demanded of Roxburgh’s up-country helpers, for the cost of 
■sending things to him was high. Some of those helpers ^ such as M. 
R. Smith of Sylhet, obviously spent freely in sending living plants to 
'Calcutta. Buchanan called him a faithful friend. Holding a magis- 
terial post under the Khasia Hills he maintained for 50 years a garden 
and sent out collectors to bring plants into it; and of these he would 
give to the Calcutta Garden. He died in 1819. A few years earlier 
he had been sending plants at the rate of about 50 species a year. 
The missionary Klein, who was one of the Madras botanists, likewise 
seems to have been generous. Buchanan was a constant donor of 
■plants. William Carey made a garden in Serampore of 5 acres so 
intensely gardened that Jacquemont, who visited it, said that it needed 
:5o gardeners. 

When Buchanan left India the Government was in perplexity how 
to replace him, for he had been destined to be Roxburgh’s successor. 
The way out was by the selection of Wallich. In 1807 Nalhaniei 
Wallich (1786-1854) -a young Danish surgeGn, a pupil of Martin Vahl, 
professor at Copenhagen, had gone to SerampGre, fourteen miles 
up-nver from Calcutta, as a surgeon in that Danish settlement. In 
that year the new Governor-General arrived in India bring'ing 
news that war had broken out between Britain and Denmark ; ft 
was therefore his’ duty to take over .'Serampore which was done 
without any disturbance. Wallich, for a short time a prisoner of war, 
was almost immediately released and taken into Roxburgh’s house 
Avhere he lived for a while, his friends hoping that an appointment 
as assistant to Roxburgh might be obtained for him. But that did 
not come about; and Wallich returned to Serampore as a medical 
practitioner. Then he was taken ill and made a voyage to Mauritius 
for the sake of his health. On his return he entered into practice in 
Calcutta and at this time made a suggestion to the Asiatic Society 
that the Society should form a museum, offering materials and saying 
he w^ould curate it. The proposal was accepted but affairs fell 
contrary, yet beneficial to Wallich, for while the Council of the 
Society was deliberating, Wallich’s friends had Induced the Govern- 
ment, unknown to Wallich, to accept him for their medical service, 
and on appointment Wallich had to tell the Society that he was in 
difficulties regarding taking charge of the Museum. However in the 
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end he was able to do so 

that ^tany s ou d no e ^ recommending: timl it atamhl. 

rj»“Se, S 2't, ri:::!;::.- 

member of the Calcutta Medical Board; and then agatn IBne bv an- 

t^a£“ * 3 1 rii; .-n."".'i.“ 

r£„’’“ 331 i'S* S' KhStandn; th.t „'“t SS 

r8o9l who made some observations m the tticU and Ukii s, r, 
to “Sumatra with Sir Stanford Raffles when the \epalcse W ai v.as 

'’''^IfSrAsiS°Swi'e\yS decided that Botany should have a place 
in Its Museum, would"^ a Herbarium, have been ^tmrted. Jt lo..ks 
nrobable (see Centenary Review, Asiatic Socitiy, I, p. 3 ^ ^ \ ^ ^ 

There was no provision made in the Garden s Service agiuns ^ ^ ' 

DurS Roxburgh's service the surgeon James Hemmg on one 
occasiL held charge. When doubting whom to put 

deoarture, the surgeon James- Hare was put in. Both <, i t . - « ^ 

the medical student’s knowledge of ^plants but this was doubltuH} 
Qualification for the Superintendent’s botanical work. , * , , 

^On leaving India for Penang in 1822 Wallich suggested that the 
udge William Leycester should act for him; on ping on 
1828, the administrator Sir Charles Metcalfe took charge. . - 

changes suggest that Wallich was obliged to let botanical work cease 

entirely during his absences. We know that ccrtarn aspects ot it 

did cease. 

The Unsatisfied Allure of the Himalaya 

No active man likes to be debarred from knowledge; and the ia,cl: 
that the Himalayas were closed to visitors from Europe had only mien 
sified the desire to explore them. A few intrepid pnesls ii:u 
penetrated or collected information regarding them, the way closing 
Towards the end of the 1 8th century the barriers seemed to 
DC giving way a little and Thomas Bogle was able to travel in i //4 
through Bhutan to Lhasa; William Kirkpatrick in i 793 was receiveci 
at Nayakot in Nepal, and Thomas Hardwicke went in 1796 on a 
mission to the ruler of Garhwal at Srinagar in the Aiaknanda 
alley. These occurrences were far apart in place and time; and 
they did not make it clear which barrier was weakest; but the plains 
depended so enormously on rivers from the hills for irrigating crops 
that there was- a demand for exploring in particular to the sources 
of the Ganges and Jumna. War ultimately opened some of the 
barriers, and opportunity determined which part of the Himalayas 
should be botanized. 

Buchanan, as already mentioned, w^as attached to a mission to 
Khatmandu in 1802 which was withdrawn in 1803. Next under the 

Jumna came,. 
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• were made to send surveyors into tlie mountains oi: 

arrange ■ ■ ' obtained from the Nepalese who had overrun 

. of The «podi,io„ fell to William Sponcor 

w hh" nil officer of Engineers and a surveyor of the first rank. He 
S t’*“ o*anio,« Hyde, Jung Hoatsay and Folia Vbc.n, Rapt, 
fuLoded in reaching Jumnotri where the sources ot the Jumna spring 
•ind in fixing the position of Gangotn where the sources of the Ga Age. 

: re Tnit diev wire hurried out of the mountains by the Nepalese 
The expedition scarcely had direct botanical results; but it showed 
Wrniam Moorcroft (c. 1765-1825), the Bengal Governmei^ veterinary 
officer what might be done. Without permission, with Hearsay ^ as 
-i companion, he passed beyond the sources of the Gang_es, over iIk, 
Nid PaL and rigffi to the sources of the Sutlej in the Manasoravar 
Sea, and endeavoured to bring back with h m a flock 00^ fh™ ; 
Avool ^oats Beyond that he brought back a bundle of dried ^ lants 
Sch^was sent- to Robert Brown in London, the first plants obtained 
from far back in the mountains. War followed, and when peace 


trnin tar DaCK in lhc — , . .1 

came again {i8i6), the Nepalese had withdrawn any claimTto he 
mountains west of the Kali and had consented that a Resident should 
live at the Court in Khatmandu, and these were immediate preludes 

Ar"soon'a 1 ’‘?eacc rvas declared Webb proceeded with his survey 
of the mountains west of the Kali, and Wallich from Ca cutta begged 
him to receive and take care of his collector Kamrup with a colli ctinf, 
partv^ve discover that from this party Wall.cffi had dried specimens 


we UlSCUXCi lliCXL Ai ,Q 

to .send to Sir James Edward Smith as early as May 24th, 1819.^ _ ^ 
Government placed a Resident at Khatmandu ; and 


The Government placed a Resident at Khatmandu ; ana vvauid 
sent two collectors to wm-k under him; one was named Bharat Singh, 
the name of the other is not recorded. They seem to have been 
those who obtained the first seed of Rhododendron arhe^eum ^ent 
to Britain fi8i8). The Residents also employed collectors; turn. 

a. sending pla„ts_.o Cata.ta, Robert Smart 
Sir Robert Colquhoun and Colonel Edward Gardner. I hey must 
have followed each other closely, for it was the last of the three wlio 
arranged for Wallich to spend the year 1821 in the Nepal vallet 
Edward Gardner had won laurels along with a ‘jop’" 
surname in the fig'hting to the west ol the Hepal King om. ■ a ict 
sent to Khatmandu also his collector Robert Bhnkworth, but seems 
to have moved him very soon to the north-western ^Himalaya Avhere 
he apparently spent most of his life. Moorcroft yisited Nepal 
when Wallich was there, but not botanizing. Wallich suftered as 
Buchanan had done from severe restrictions on his movements but 
was able to send native collectors deep into the mountains on the pilgrim 

route to Gossain Than. . 

Residents Avere placed where trade routes emerge from the noith- 
western Himalaya, one at Dehra Dun, another at Nahan and a third 
at Sabathu. The station of Dehra Dun gave birth to the more elcAated 
station of Mussoorie and the station of Sabathu to Ae station ol: 
Simla, iust a little higher. In 1827 the Governor-General, Lord 
Amherst, set his approval on the last named by deciding to spend 
the hot weather there— an act which marked it as delectable b^-ond 
anv other. In 1820 Lord Hastings bad visited Saharanpur. There 
he' had been shown a garden of native foundation but decayed. It 
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had been founded by the capable soii^ Zabiia Rhan^ u\ an f'lniiirni 
administrator, Najib-ud-Doula, with the revenia* of he\eii l«>r 

its maintenance. This revenue had been cut by 3 Sths In' tlut .Maralhas 
when they established a footing* in north-western India 'I’Ik' tunriifui 
of the garden 'was manifestly encoiiragcanent of e('(»nonu(^ |)lants 
particularly fruit-trees. Lord Hastings restored it. 'Fhe Survey, thi^ 
Garden and the .attraction of the hill stations worked kigeilif-r In prnnnjie 
the knowledge of the flora of the hills. 

The Si:kvevors 

Few know anything of the forests of the Himala}as wiihoiit know- 
ing the coniferous trees — Abies wehbiiuni and Pitms gvrardiiDht, 1'he 
first commemorates William Spencer Webb (1784-1865) who has ]>een 
named; the second commemorates the three brothers (ij AlexandtM* 
Gerard (1792-1839) who did much arduous travelling in remote planes, 
particularly about the watershed of the Sutlej but collerted planks 
from the front range of the mountains in 1819, (ii) James (Albert Oerard 
(1794-1828) who alike Alexander was an jVrmy Officer; ajul (iii) Pairiik 
Gerard (i 795 “i^ 35 ) who was a surgeon serving with troops in ihr 
Sutlej Valley. Later came the two Stracheys — Henry Strachey who 
surveyed the upper Indus valley and Richard Strachey (afterwards 
Sir Richard) (1817-1908), a great collector who carrii^d the at*(nrarv of 
his topographical work into his plant labels. An outline of the Surve\- 
may be read in Sir Clements R. Markham’s Memoir on Indiofi .Snn-vx 
(ed. 2, 1878) and a much more detailed account is now in preparation. 
The survey began at S,aharanpur, that little station which facqiiemoni, 
writing in 1830, called 'truly a pleasant place . . . one of th<‘ pleahunt- 
est English stations in India’ ; there the base-line was measured. 

Saharanpur gradually became the depository of manv <d' the 

collections of plants that came out of the hills from thoM* who ita<l 
business in them. 

Wallich and Royle from 1821 TO 1828 

It has been recorded that Roxburgh when leaving India for the 
last time, put into Carey s hands a complete copy of his manuscript 
Flora Indica. He was to go to the Cape to if that change 
restored his healtli ; if it did not, which happened, he was to Irv St. 
Helena; and failing that to proceed to Britain. There lie died in 
1815. Carey waited for more than a year and then consultt'd Wbilbch 
m regard to publication. ‘Publish’, said Wallich, 'and I will edit 

It and bring It up to date’. So printing w.as commenced. Wallich 

little knew then that he could not be Roxburgh and Buchanan in 
one-the office man and the field man. Wallich was a compet.ml, 
indeed excellent, taxonomist of the Linnean school. Here is a wa^• 

Hooker and count how many genera are credited to him and to others 

thftlk many genera created by different workers pa.ssed 

the test of effectiveness that they got in that work- there arc fir tn 
Wallich s credit. 38 to Wight’s or Wight’s and Arnott’s togcfheb^'-i tv 
Roxburgh’s; ao to Griffith’s; 14 to olvid Don’s anfra to Bu^a’ni’s 
Walhch was fully competent, but not master of his t Lk Ir “A' 







came the lure of the visit to Khatmandu wiie^^ stayed nearly a 
year during which the printing was stopped. Wallic'h came down 
from Nepal in November— an unhealthy month, and seems to have 
picked up a serious infection on the way. At any rate he attributed a 
long illness which followed to an infection got in the terai. His illness 
caused him to seek permission for a sea voyage and he decided to go 
to Penang and Singapore. He had two works on his hands now, 
the editing and bringing up-to-date of Roxburgh’s Flora Indica and 
the determining* of his Nepalese collections ; and moreover he was ill. 
He gathered his most attractive Nepalese material together and handed 
it to the Calcutta Medical and Physical Society for publication ; but 
new species to describe were beginning to choke the work of bringing 
Roxburgh’s Flora up to date.. He reached Penang in August 1822 
and George Porter ( -1834) head overseer of the Calcutta Garden 
who had accompanied him, elected to remain, in Penang. At Singapore 
Wallich procured the use of a house which he called Botany Flail, 
on a hillock near the harbour (the hillock has been removed) and 
apparently enjoyed collecting the altogether unfamiliar flora with the 
obvious result that he had still more novelties for the Flora Indica. 
The printing of the Flora had a second interruption and then it was 
stopped. ' : 

Ultimately at the instance of Roxburgh’s sons, James .and Bruce, 
the original Flora Indica was printed under Carey’s editing in three 
volumes (1832) ending for some unexplained reason without the Ferns 
that Roxburgh had included. Griffith later caused the Ferns to be 
printed. 

The Government put the new Botanic Garden at Saharanpur under 
their surgeon at the station, George Govan { -1833). it was 

customary to provide a superintending officer in this way. It is said 
that Govan greatly improved the Garden, which would be easy as 
it w.as, so to speak, run down. He collected plants, but his leanings 
were geological and his only publication is a general one entitled ‘The 
Natural History of the Himalayan Mountains’ (Eimh. Journ, Sci., 
3 , p. 17; 1824). Tile Garden had about 40 acres. Meanwhile chance 
brought to the Upper Gangetic plains Govan ’s successor. This was 
John Forbes Royle (1799-185S). He had been destined for the Army 
in India and was already at the training college of Addiscombe when 
contact with xAn tony Todd Thomson, the pharmacologist (1778-1849), 
gave him so intense an interest in medicinal plants as to make him 
resolve on a medical career. Therefore he qualified in medicine and 
went out to India where he was seiit to Meerut. Whe^ retir- 

ed, Royle was given Govan ’s place. Over his first few years he 
found the station work so heavy that he could not travel at all. 

We learn what the Garden was like from a paper that he com- 
municated to the Asiatic Society of Bengal Qotirn. I, p. 41 ; 1832;. 
Govan had cleared away the jungle growth, had levelled, drained and 
put down to grass a large part with roads through it and borders 
along the roads, had brought water in, planted trees and provided 
nurseries', in fact had made that half-way plaisance which is partly 
park and partly garden, the ‘jardin anglais’ of the French. Royle 
trained collectors and sent them into the hills for seeds and plants 
and he created special positions for the raising of hill plants. It is 
good to see that he wanted to know the plants alive. Govan had 
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constructed a ‘Linnean Garden’, i.c. beds arranged l<) U'ueh IJiuiatais’ 
classification; Royle maintained them but did not like them, lie km u 
and knew well that a plant’s affinities are expressible in all ils eharac!cr> 
not in one only. He does not seem to have had diliiculties in bringin.' 
into the Garden the plants of the nearer mountains; but when' he 
asked his collectors to collect further back in Kunavvar umh-r an anm 
officer— Lieutenant Maxwell— they ran awav; but .Maxwell had' the 
collecting done and brought to Royle about too .species that were 
novelties to him. Royle succcssfullv sent collectors to Kashmir unde 
guidance of shawl dealers when these were returning home, \s soon 
as leave was due Royle took it; and, dividing his aceumnlation' h,- 
brought duplicates of everything to London with plans for a work 
on them, his Illustrations of the Botany of Ihr 1 limahivtiii Moimla’it ^ 
(1^33-1839). As a centre for horticulture the Saharanpur gard/ n wa’s 
complementary to the Calcutta garden, serving in a wav wleeh Rnvie 
pointed out when writing of hi.s' work, for the trial of economie plams 
which Calcutta could not raise satisfactorily. As a cenlr- fo'-- 
botanical exploration both gardens had collector's out in the mounia ns 
at the same time, but there was room for both. When Wallieh's 
were m Kumaon, Royle was sending his to the west. 

clear-minded, very patient and thorough, diligent and 
of wide views, with a bent towards the economic side 

In 1825 the Government required of Wallich a report on the sub- 
montane forests of Oudh, to make which he travelled up the Gatuoiic 
plams and reached Hardwar, Dehra Dun and SaharaJp 
but not covering ground where Royle was at work. In iH<, S 

of*’the^ 1 ;h™ f Irrawaddy, his journey ending on the margin 

ot the Shan plateau between Mandalay and Maymyo • then 
ascended the Salween for a short distance and i . 

head waters. And at the end of this there were suS Jen •. L 
10ns on his hands that he was submerged under them li 

that a search for novelties in the north-jSt had fallen elsi";” 

Peninsular India and Ceylon over the same Period 

<le.aIL’’?;t‘the feSS 0?™”;’,,°' ''2“ »"■ 

Wight’s intense actSdes Terf north-«vs,. 

not of Calc.., at and” 2 osr* T 2 ^ 

mrc!iThrs,s.rStar„s d"“ h""' "I'ic';; 

Wallich. Communication was tooTircutous ’ 

confined until the power of the Pindarees 'was lirol 

which time the Calcutta Garden had its evev nn hi iJ" !" 

began a cleavage which was not without It- ' a Himalaya. Then 

plant-names used in the two halves Tu * ‘^uence on the botanical 

sular India with some adherence of Ceybn.' "I Ponin- 

the vKiS^expe^rrffiL^^SrlyTttem’^ cemetery in .Surat make 
port; but there is none recorded n/,f 

on a Swedish ship, touched fhere -mH <^h.aplain 

to Linnaeus. More one does not know”^ 

a, Polish surgeon who had travelled i.; Afnea^AnS hSc 
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—to proceed to Bombay and up the coast to Ahmedabad, accumulating 
living plants for Kew. x^nd a diary which he kept and made over 
to Banks, discovered among Banks*s effects long after his death, was 
printed in 1855 as Tours made in Giimrat, Kathiawar and the Concans 
in 1787-88. "it is an account of the travelling. In 1825 Alexander 
HifesoE (1800-1867) was taken into, the medical service of Bombay. A 
year later John Sutherland Law (1810-1885) was sent to Bombay in 
the administrative service. In 1828 John Graham (1805-1839) arrived 
in Bombay seeking employment and was appointed Deputy Post- 
master. A fourth botanist, Joseph Nimmo, was a clerk in Surat in 
1819 and later in a post in Bombay which gave him a connection 
with shipping in the Arabian Sea. Graham was given charge of 
the Botanic Garden that was controlled by the Agricultural and 
Horticultural Society of Bombay and this brought him to a 
prominent position. There was a botanically-minded surgeon, Charles 
Lush (1797-1845), at the cantonment of Dapuri or Dapoli in the 
district of Ratnagiri, with a 'Botanical Garden^ under his charge, 
and a Dr. Heddle in Bombay. All these that I have named corresponded 
with John Graham who set himself to compile a Flora of Bombay, 
Nimmo being in closest contact. The Flora— not descriptive but an 
enumeration — ^was ready in 1838 and accepted by the Agri-Horticul- 
tural Society for printing under the title A Catalogue of Plants growing 
in Bombay and its vicinity , The setting up had reached p. 200 
when Graham died after a few days’ illness, whereafter the rest (to 
p. 260) was seen through the press by Nimmo. Wight had written 
very appreciatively of Nimmo — his ardour in collecting and his gene- 
rosity with his specimens {Madras Journ., 3 , p. 311 ; 1837) and from 
Other sources we know that he would take plants into a garden that 
he had and raise them for the purpose of study. -He sent dried plants 
to Sir William Hooker and generally with apologies for not collecting 
more, . 

Graham built his Bombay list on Wight and KvnotCs Pro dr omii s 
Florae Peninsulae hidiae Orientalis so far as that unfinished work 
served him, which was to the Valerianaceae in the sequence of 
the families of De Candolle. Though Nimmo added a few 
descriptions, Graham described nothing, but left the user of the list 
wath a reference to Wight and Arnott. When these failed him, he 
referred the user to that unfinished re-arrangement of Miller’s 
Gardener’s Dictionary which George Don issued as A General System 
of Gardening (1831-1838), the whole of which he did not have, and to 
De Candolle, Roxburgh or Willdenow^ His way of working illustra- 
tes what I have said of the dependence of Bombay on Wight. For 
a first list Graham’s was creditable. 

Of those who contributed to Graham’s catalogue. Law was sta- 
tioned then at Thana, and therefore a student of the flora of the 
vicinity of Bombay ; later he was sent to Belgaum and explored there 
and about Dharwar. Lush was in the low country and more or less 
with the same flora to study. Graham was fond of making the 
journey to Khandala, where he would gather the hill plants. John 
Vaupel, a merchant, I believe, interested in the cotton trade and a 
writer on the agriculture of Gujerat, was another helper that Graham 
had. ' ' 
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Bombay was the first Presicleiicy to make an clTort to arn-.st ih,. 
wasteful destruction of forests, and indeed was pari icularly intereste{l 
in the maintenance of a supply of teak limber. Hie lirsi atleni|)! 
was as early as 1806 when pow’crs wctc ^iven U> a seeontle<i police 
officer — Captain Watson — to arrest fellino- in Malabar forests (sce 
Ribbentrop, Forests of British India, p. 640; 1900;. He was success- 
ful, but at the cost of such a clamour from those who profltccl b\ 
the timber that the control was thrown away. 'Flie next attempt wa- 
when Gibson, who has just been mentioned as eoninHml{‘at will) 
Graham towards the Catalogue of tin* IJombav Flora, was^ made 
Conservator of Forests (1847]. 'J'his appointimait iM'lmigs o, 1 la- 
chapter which will follow; but Gibson htdongs to both ehiipter-. and 
therefore it is convenient to insert here that the cn'atlon of his poM 
of Conservator came five years before there, was a Siiperiniimdeni nl 
Forests in Pegu and nitie years befon; thi*r(! was a Ck)nsc‘r\'alor ot 
Forests in Madras. 

I shall leave John Eilerton Stocks, who did the first <‘o]iectiiKr in 
Sind and Baluchistan, to the next chapter. 

A zoologist an army otlicer — William Henrv Sykes {i7c)o» 187^1 
when stationed at Poona over the years 1826 to 1830, addJd plant! 
collecting to his* other interests and made a collection which he 
to the Linnean Society. 

n illustrious Victor Jacquemont reached Poona irom 

Delhi, then came down to Salsettc and on to Bombay where lie di.'d 
in December. This was the end of a great journey 'and the gather- 
ing of the last plants collected on it. All Jacquinont’s coik-aions 
were forwarded to Pans as was due;, the last plants did not add 

Graham and his colleagues were 
getting together, the data for the Catalogue of the flora twif o L r 

Carl Alexander Anselm Freiherr von fiuc^e! f T'-’O"' uit /■ . ' ' 

Joologiat from Marsoilte, Polvdm Som ' Iw .Si 

not .mil he had mad. ,'collS oTto.at Sam," ‘ SST 

Lbertaiy supplied by the Bombay botani S S b .iMouflSt 

di/rSe^^LoSi“' 

in vs ,‘rs 

sent Wiliiam K.„, aa has boen „c”*d, h?, oSStlSS; r " 

tiaming and travel collecting in Malaysia 

successor (1817) was Alexander Moon f “ -182-/0? 

but better qualified: and under him t-tn« r^’ ^ s.imilar training 

transferred to Peradeniya J/four mile f 

published a Catalogue of ’Ceylon Plants ^enTf’” iie 

366 afe garden plants. .He made a ^ of which 

sumably each entry of the Tatnlrto- ° ^‘^'^^on of dried plants, pre- 
which became the nucleus of die llefbarium t oollection, 

catalogue is as correct as one so isolatertk ^ 
make it Moon was followed by Jam?MSra^°onr“/ - 

otr bt - 

estabbsh new useful plants in Ceylo., ■but“c'r.d‘'o„lf, yf£'. 


0.V T,« m.vro«v of '™''' 


Koenig toll collected in Ceylon in lyy?, 178“ 


dying in 1830 


Wallich's Great Bid for Help in Europe 

HHHESk £if? s 

India House be ‘ ^ from Buchanan (now Hamilton) 

they might have. ,^.he \ast ettei irom ^ (4nn. 1?. Bot. Gard., 
which Prain printed in his < f to handle 

Calcutta, supplement to could get it from 

“Le-’rit.nt.h.Jan.Uy^I^^- 

dT^rSlaV- aid before Wallich had to return to India Bentham 

kStfet 

\\\ who could help were welcome. Lmdley brought his pup I ^ 

in in^ia 

S-ftt » A«.;d wititf ”™'ai':rter ^CbyTe 

“dSinfSr eoftions, Wa, lie, .got ,og«bet tj. plates 

lor information on the carrying out of this work wOTkers 

^Geoyge Bentham’ (1906) ; and the fullest information ^ 
attracted is in the preface to Volume 3 of the P/antoe 
Rariores. The time of Wallich’s return drew near. 

from the Continent of Europe the Professors ed 

r^^■ Mnnirh Karl Friedrich Meissner of Basle, Christian Gotti nta 

Nee^ Yon’ Etenbeck of Breslau and Johan George Lehmann ot 
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Hamburg, as well as Count Caspar von Sternberj* and had provided 
them with the material they needed for wliat they had un<lenakeu lo 
do. He had promi.ses of aid from six of the most protnineni hntjinists 
of Britain. 

Then came the closing. The organiztition htid been excellent. The 
vast store had been sorted under 7,693 number.s,. the htrger piirt sub- 
divided again by letters; and Wallich had cataloguerl them, ;is work 
progressed, by means of his lithographed Catalogue, writing the 
entries on the stones himself. Gratitude was genertd for a grtai work 
well done. 

It has been written of Wallich [Diet. Nat. Biogr. 59 , p. 135; 1899) 
that ‘his zeal as a collector was greater than his patience in "working 
up existing material’, i.e. his collections. Jt is tpi unfair conclusion 
from the fact that he had to call in others to help; that need was a 
consequence of the vastness of his collections and the vastness a 
consequence of the way in which the Company employed h'm. Doubt- 
less his inclinations were ancillary and he showed an impulsive 
readiness- to undertake work. Where, it was asked at the closing, 
should Wallich’s working set of specimens be placed— -the st-t that 
held all the numbers and therefore the best set. fl he question wa’. 
debated and the Court of Directors decided to make it over to the 
Linnean Society and did- so at an official luncheon. It wiis a natural 
decision. The Linnean Society had possession of the Linnean Her- 
barium, a treasure which has been described (Sir George King in 
his Presidential a.ddress to the British Association in 1899, p. 1 1) as 
‘not merely a national but a cosmopolitan responsibility’. The placing 
of the Wallichian Herbarium, as it may be called, by the side of the 
Linnean Herbarium was to do two things, to rank it a great res- 
ponsibility and to estimate the Linnean Society’s keeping as the 
safest. _ There was also a profound belief that the climate of Calcutta 
would impair it. The decision was the grafting of a living scion 
into a living tree. The Linnean Society faithfully carried out the 
responsibility put on it until 1913, and since then the same is being 
done by the Royal Botanic Gardens, Kew. At leaving Wallich 
pointed t^-iatenal still unassigned and asked for a set for Cakutt.-i 
rom It. The set was not actually made up, probably as a consequence 
or^ another request which postponed work on it, a request that Rovle 
might have the loan of the unallotted material ; and Rovle was a veVy 
slow worker. Thomas- Thomson in 1856 (Joiirn. A.u Soc. Bengal, 

p. 405) referred to the unfulfilment of Wallich’s request; but it 
seems thatjn one way or another much was done to supply to Calcutta 
he desirable material. Wallich on getting back to Calcutta caused 
to be made a new herbarium from what was available in the Garden 
and he asked other gardens to contribute. While Wallich was on 
leave, ms artists were at Saharanpur making drawings for Rovle. The 
name of Vishnu Prasad, the most expert of them, will be found con.se- 
quently on plates m Royle’s Ilhistmtions of the Botany of the Hima- 
lay an Moimiams. ‘ ^ ^ 

The Opening of the Way to Kashmir 

During the first half of Wallich’s service, that is- to say during 
the pait with which this chapter is concerned, the leader of French 
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scientmc the iliustrious Baron Guvier, and he was 

satisfied that France had made a sufficient effort to get sciintiic 
information from India; he therefore urged the National Museum to 
redouble its collecting; and Victor Jacquemont (1801-1832), a man 
.of wonderful vitality and attractiveness, undertook a prolonged period 
of travelling. Fie arrived in Pondicherry and went forward to 
Calcutta In May, 1829, at which time Wallich was in London. It 
is from Jacquemont that we discover Sir Charles Metcalfe to have 
had the Calcutta Garden under his charge. Jacquemont was g’ven 
all possible facilities for learning to recognize plants that he was 
likely to meet, by Study in the Garden and its library. Meanwhile 
he learned Hindustani and Persian, with the intention of being ready 
to go to the north-west when the rainy season was over. It has 
been written that he avoided the English; nothing could be further 
from the truth; he spent his time with them if he was where they 
were. The Garden he called ‘a magnificent establishment' and the 
letters that he wrote home {Letters from India) translated by Catherine 
Alison Philips 1935, and the Diary printed by the Government of 
France (1841) are delightfully full of colour regarding Calcutta life. 
There was a European Head Gardener or Overseer at the Garden whom 
he does not name supported by ‘a magnificent Brahmin', possibly 
the ‘Buxee’ of Griffith’s report on the Garden; and on the latter's 
knowledge of plant-names Jacquemont greatly relied, for there were 
no plant-labels. When the rains were over, Jacquemont proceeded 
across Chota Nagpur and up-country through Bundelkhand to Agra 
.and Delhi and then to Saharanpur where Royle was very helpful to 
him. The summer was spent in the mountains. He went through 
Dehra Dun and Mussoorie to the sources of the Jumna and the Tons; 
then to Simla ; then to Spiti, and back to Delhi. This was the round 
of continuous collecting of his first season. 

At this time among the French officers employed by Ran jit Singh 
was Jean-Franqois Allard, and General Allard, reporting to his 
master that he had a fellow-countryman at work on the British side 
■of the Sutlej, was told to invite him over. Thus it came about that 
Jacquemont was able to obtain permission to enter Kashmir, being the 
first botanist to do so. He spent the summer of 1831 in the Vale 
•or in the hills that limit it, and at the end of summer bent his way 
back to Delhi with great collections. On through Rajasthan he 
proceeded and so to Poona whence he descended to Bombay, there 
to die from the consequences of his hard life. A ' personal friend, 
Jacques Caitibessedes, undertook In Paris the working out of his plants, 
but was compelled by family affairs to desist; and on his departure 
from Paris, Joseph Decaisne took on the work. The collection of letters 
that I have mentioned was printed in French in 1835, his diary in 
1841, and the descriptions of CambessMes and of Decaisne in 1838- 
1840, Royle’s Illustrations of the Botany of the Himalayan Mountains 
being in the course of issue at the same time. Cambessfedes and. 
Decaisne do not show themselves aware of this. 

Jacquemont 's success in opening the road to Kashmir let two 
others in. One was Baron von Fluegel who has been mentioned as 
entering Ind’a by Bombay. The other was the traveller Godfrey 
Thomas Vigne (1801-1863). "^^e latter left Britain at the end of 1832 

■ H 
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and, travelling through Persia, arrived at Bnnihay in ihm 

entered the Himalaya from Dellii. collected I’jlants bin was nul 

a botanist. He and von Huegel met in the Vale of l\a^hnlir at Srinagar. 
The effects of this opening up of Kashmir will hr ma<!r <;vidr!U in 
the next chapter; when the appearing of new (a^nlrrs wrwk un 
Indian plants comes up for notice. 

CONCLllSIOX 

Finally it is fitting to mention for the sake {>f compleKau da' 
names of certain others who collected a little, hut escaped tlu' !>io- 
graphic record, that my list of those who served may he taanplric. 
Captain John Conway brought plants to Petivir. Mr. Dirk cmnniiini'” 
cated plants from Sylhet to Roxburgh. Jolin Fox or h"oxe Ijiaajght 
plants to Petiver. A collector named IMace entered thc‘ Cinaars t arly in 
the 19th century and collected plants which are probably c<.!ns(*r\’rc| in 
Paris. Nathaniel Maidstone brought plants to Petiver. Ihujanhii 
Meaux brought plants to Petiver. Mrs. or i\liss .Marii>tt rulh,H*!<aj 
plants at Trincomalee which reached Benjamin Dek’ssert. Mr^. 
Miss Oltmans collected plants in Ceylon whit'h an* con^ta'ved ut 
Leiden. 


W TE:RMINATES THE LIFE SPAN; ■ / ; 

OF THE WHALE SHARK, RHINEODON TYPUS? 

BY . 

E. W. Gudger 

The American Museum of Natural History 
{With a plate mid two text figures) 

After forty years’ study of the natural history of the Whale Shark, 

I believe that data are at hand from which to work out at least 
a tentative answer to the question suggested in the title of this article^ 
It should be noted at once that its enemies are few. 

The only animate Enemies of the Whale Shark — ^^Intestinal 

Parasites 

Barring intestinal parasites, acquired in its peculiar manner oi: 

feeding and about which we know little and, because of difficulties 

of procuring and dissecting specimens of this great fish, we are not 
likely to learn much more — it can be said that Rhmeodon has no 
other known animate enemies. Only one investigator seems ever to 
have attempted a dissection for parasites in Rhineodon, This was 
T. Southwell. His notes on the parasites of our fish, made on March 
iSth, 1910, in Dutch Bay, Ceylon, read as follows: ‘Stomach empty, 
but six huge cestodes in gut. ... A number of soft, round, pink 
cysts- also found on the walls of the stomach. Spiral valve full of 
holes [some sharks have a normal central hole (instead of a newel 
post) in their spiral valves]. Cestodes numerous, all Tetrarhynchids. 
The size of the Whale Shark in this instance is not given, nor is 
there any statement as to its general condition. One can hardly 
think that these parasites would bring a huge Rhineodon to its end. 

Other than such parasites, R/zmeodon has no successful an mate 
enemies. It may be noted in passing that this intestinal parasitism 
is fostered by Rhineodon's manner of feeding which will be discussed 
later.' 

Immunity due to two Factors in the Physical 
Structure of RHINEODON 

The immunity to attacks by other smaller but very ferocious sharks 
is due to two factors which will be briefly considered. The way will 
then be open for the study of the one lethal factor. 

T h -e Great Size of the W h ale Shark 

The first protective factor is size. The Whale Shark is well named 
for it is literally a \vhale in size, as Photo i shows. This is from a 
photograph of an un mutilated specimen drawn up on the beach at 


^ This very brief isolated account is found on page E 44 of Southwell’s ‘Notes 
on the Fauna of the Ceylon Pearl Banks’ in Ceylon, Administratwe RepoftSy 
1912-13, Part IV, Marine Biology. 
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Acapulco, southwest coast of Mexico, in 1935. h ^^aii 

an idea of Khineo don' $ shapQ and size. 

The smallest Rhineodon on record was six iVet liaip; (Irnin i'uban 
waters). Small specimens have measured 15, 17, iH and fee!, lljl. 
Fire Island specimen (noted below) measured 31.5 f}. T}i<* airrai^e 

size of an adult of this greatest of the sharks is fu'nhafjlv F;. 

But Dr. H. M. Smith has recorded a specimen fnmi Siann sF wat 
that was slightly over 59 ft. This great iish is truly One 

has no oceanic standards of companson save the grvat wliahs^-aO 
Sperm Whale, about 60 feet long; and the Blue ur SuIpliurdHaimn 
Whale froni 75 to 100 ft.~and but few readers of this .article have 
ever seen either of these great whales. 

In short, we do not know the size of RhimuHlfni at birth at 
sextlal maturity or when its maximum of life is rea('he<L h'or iCur- 
mining the age of bony fishes, we have the help of annual rings hi tlie 
body scales and the annual layers in the bony ossicles in the. internal 
ears. But so far as this cartilaginous fi.sh is concerned both these th ne-s 
are lacking. ^ ® ' 

• ^ flesh— the specimen taken 

in a fish trap net off Fire Island, Long Island, in ini^. This ‘•n rk 
men was truly colossal: length, 31.5 ft.; width of 'mouth slraight 
across mside from angle to angle of jaws was 4 in. short of 4 ft. ■ ihe 
spread of the great lunate tail fin was 9 ft. It was the most gigantic’ fish 
I had ever seen. I had no standards of compari.son. .Mv largest 
sharks had been 12-ft. Tigers and a 13-ft. Hammerhead. And ash 
viewed this Rhineodon on the floor of a fish-house in Islip 
Island, and walked about on its gigantic body, I was in a mental fo«? 

I could hardly believe my eyes. 

f over even a 

12 to 15-foot Tiger Shark (Galeocerdo) or a 20- or 25-fo()t man ater 

(CareWon) would certainly give the Rhineodon a greater de^e- 

irush S irti grreat lunate tail of RhineodJn would 

larger species, otherAhan RMnefdlt^' 

We will now consider the second factor deterrent to mtacl-s hv 
smaller bat more terocioos sharks equipped with lar?e teelhi 


The Thick Dense Skin of 


R h i n e o d o n 


1- immunity to attack is the 3 to 

3 4 “^^^h thick shagrcen-covered sk*n nf i -kt 

shark has such great thlkness and deSib Jf armour Th 

and density of the skin tfikpn m armour. Jhe thickness 

Rhineodon, are such tha/ even nnexion with the great size of 

triangular serrate teeth, cofild hirdly gTa^"*! 
of Rhineodon. Carcharodon (the maifeateh ^ 

take a bit out of a fin-dors.l f ^ I’^wcvcr, try to 

far as all known accounts and figures gT no^Whn!°hf^T'^^' ’ 
has ever been seen and recorder! Th? ’ "h. 1 ^ ® Shark so mutilated 
bulk are effective deterrents to an length and the enormous 

I hud lorry hi tte “dVri “'il '1™''°“ 

Shurk is uot Inly a Sali'a . ~ t!'"’ '‘I'i thi Whale 

y wnaie in size but resembles the whalebone whales 
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in its manner of feeding. This belief was based on many reports of 
the o-reat fish swimming continually -at the surface of the sea, pre- 
sumSsly taking in the plankton or other small creatures. Wh.le 
feeding thus, Rhineo don lays itself open to attack by its one enemy. 

Before going on to demonstrate what is the one great enemy of 
Rhineodon, it will be necessary to show that the feeding habits of our 
great shark contribute to its own destruction. 

The Whale Shark’s Manner of Feeding 

Preparatory to what is to follow, it may be well just here to 
explain that our great fish is called Whale Shark not only because 
of its great size but because of its (for a shark) remarkable manner 
of feeding. 

The Whale Shark's first and greatest business in life is to get 
enough food to keep the great engine of its body going. It swims 
about slowly in keeping with its bulky body which is not built for 
speed. But even so, much energy is needed to move a body whose 
weight must be estimated in tons. No one has ever yet weighed 
a Rhineodon, To do so, the great fish would have to be floated 
on a fiat car under water, and subsequently rolled on to a railway 
track scales used in weighing bulky objects which cannot be handled 
otherwise. However, a 38-ft. specimen taken at Knight’s Key, Florida, 
in igi2, was estimated to weigh about 13 J tons. 

But we must inquire with what kind of food and in what quantities 
does the Whale Shark stoke its great engine. 

Based on what is known of other large sharks, one would expect, 
from the great length of Rhineodon, its huge foreparts and exag- 
geratedly wide head, that the enormous cavernous -mouth would be 
filled with huge triangular cutting teeth capable of disposing of a full- 
grown swordfish or a tiger shark. But not so ; the very small teeth 
are in contrast with the 4- or 5-ft. wide jaws. They form in each 
jaw a band (of about 3,600 teeth in the 31. 5-ft. specimen) extend. ng 
from angle to angle of the great jaws (figure i). The band is corn- 



teeth in rows from front to back like teeth of a file. 



posed of rows of teeth extending from front to back. Each row has from 
10 to 12 or 14 teeth pointing backward. Each tooth has a bulbous 
base and the tooth proper is sharply recurved flatly to the rear (the 



^ ’■“'^ "f toolhbnncl of Khincodon. 

ZJrtflZSS '■“• ” ■" '■“ 

appearance and feeling, the teeth in the bands all pointing 
backward, are like the teeth on a rasp or file used by horscshoers 
in shaping the hoof of a horse for the iron shoe. Henra the generic 
nanie of the fish, Rhvneodon {rhine, a file, and odon, a toothy file- 
toothed. These teeth may be used for holding but not for biting 

great shark is not merely a whale in size, but, like the whal bone 

of^life’tha7fl^ “ It feeds on the small forms 

of life that float on or drift on or swim at the surface of the si-'i— 

latoms and other similar plant forms, small invertebrates (the’ larvae 
of worms, for instance), larval crustaceans and fishes or siirfir ■ 
living adult small crustaceans. It swims along at th^ surface ^Sh’ 
opeji momh collecting this food. The water passes down SmouS 
< . brid-like sieve in the floor and sides of the mouth (the m -d fhd 

Shind’^^Tf®^ through the gill slits, the food being left 

■ ’ sufficient of this small food stuff to keen the hun-e 

engine of its body going, Rhineodon apparently must 'smend mosi 
ontSetime swimming at the surface of the^ea an"d feeding"Str"S 

"ft 'no visible n.e.S“f “"“ eUTLI:;;!: 

C 3 .tcd that it was a plankton-fppHF^r i ^ ndi 

from the structure of the mouth teeth nnH drawn 

evidence was to come The IT «; ’w i ®®tl gullet, but more direct 
ion* y..r. .go ”1 

It sent a report from Mr F p ^ t And m 1938 

Jersey, whic'h wTo c„™pond«T“S 
June 3rd, 1938, off Sup-ar Pa,, 

ketch ran into a schoof of about a e°^ tim Bahamas, his 

was quite calm, and the fhatrquff'l^^S 

.be vessel .„d o„e bumped io.o’i., %tsoI''Srir?..r,”J 
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interior of the mouth). The cusp of thp UhjUi^ that Is Hk* 
part covered with enamel, is only about three-sixteenths of an inch 
long-. It does not stand upright, as do other shark’s U-cah, but i;-. 
bent flatly backward and inward (figure 2), 





iililiitiip 
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A freshly caught, niedium-sized, whale shark on the beach at Acapulco, 
exico.^^ Compare its length with the height of the tall man, and note 
wide and heavy in the forward parts. 

feeding whale shark is sculling along with the broad head and 
A t i. t . ' — water. Thus he takes in food. 

-A^whale^shark impaled on the bow of a steamboat. The head is on 
: body swings near the right side of the vessel. 


Photo 1. — / ^ 
south-west Mexico, 
how the body is 
Photo 2. — ^A 

upper jaw just clear of the surface of the 
Photo a.— /_ 

the left of the bow and the 




OF THE LIFE SPAN OF THE ME ALE SHARK SSS 



The Vl’^HALE Shark’s Inanimate Enemy — -A Steamship 


were plainly engaged in feeding, swimming about for one ot two 
minutes with their wide mouths partly open, the upper jaw being 
about even with the surface of the water. Then each fish would close 
its mouth and dive to a shallow depth, for the depth pressure to 
help get rid of the water through the gills and then the giant fish 
would come to the surface for another swim with mouth open. 

Mr. Johnson watched this performance for some time and made 
a motion picture film of the sharks moving about. This he has 
kindly presented to the American Museum. From one of its sec dons, 
Photo 2 was made and, thanks to Mr. Johnson, it is the first photo- 
graph ever made and published showing the feeding of the Whale 
Shark. 

When we brought back to the Museum in 1935 the floor and sides 
of the mouth of the Fire Island specimen, study of this revealed a 
marvellous sieve or grid-like structure which would let the water pass 
out through ^ to the gill slits, but would retain organisms as 
small as a bit of lead from a pencil. This was the structure that 
substantiated the belief that Rhineodon is a plankton-feeder. 

However, Rhineodon must need and must get bulkier food. This 
it undoubtedly finds in sardines and like small surface-feeding fishes, 
and their feeding and schooling habits make it easier for the Whale 
Shark to get- them in great quantities. Like Rhineodon, they are 
plankton-feeders on the surface and go in schools. The sardine fisher- 
men off Lower California often find Rhineodon competing* with them 
—indeed, they sometimes get a Whale Shark in their sardine nets. 
These sardines are presumably the largest fish on which Rhineodon 
normally feeds. However, it probably sometimes feeds on any 
somewhat larger fishes that it gathers at the surface and can swallow 
through its small gullet. And it is also known that it feeds on small 
squids. 

Reports have come in from the waters* north of Cuba of Whale 
Sharks feeding in a vertical position, Mr. Stewart Springer I'eports 
having seen this vertical feeding by Whale Sharks in the GuT of 
Mexico. The suggestion has been made to him that he extend 
his observations, make photographs and prepare an account of this 
variant feeding for publication. 

We are now ready to make a short study of the one deadly 
enemy of the Whale Shark — an enemy encountered in its feeding. 


In this process of surface food-gathering, the Whale Shark sculls 
open-mouthed over miles of ocean and ever and anon one of these 
great fish unconsciously blunders into the path of an oncom'ng 
steamer. If they are close to each other, there is often a collision 
and the Rhineodon" s back is broken, as seen in Photo 3. Then the 
steamer stops to let the great fish drop off. If it does not drop, 
the ^ ship must ‘back water’ to free the leviathan from its bow and 
let it sink. Then another steamer-Whale Shark collision was report- 
ed to the U.S. Hydrographic Office in Washington. yPhoto 3 shows 
such a broken-backed Rhineodon being held fast to the prow by the 
pressure of the water. The partly torn-off head is to the left of the 
stem with the body hanging back along the right * side of the 
vessel. 
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Another broken-backed Whale vShark in the Red Sen was swnuir 
up alongside the ship that killed it and the spinal column was found 
to be thoroughly crushed. Three other such collisions liavr* bium 
reported from the Red Sea. 

The latest account in time and space may w(‘li be reamdec! hero 
briefly. On June 5th, 1951, the steamer Veendam in lat, 
long. 62 ® 5 o'W. (some 380 miles east of Cape C()< 1 ), found lu^rsclf 
in a small school of Whale Sharks. One of these {about 30 ft. long), 
lumbering across the course of the steamer, was struck by it and 
had its back broken. The great fish was so firmly hsdd on the bow 
that the steamer had to go astern to free herself from the 
Incidentally, this record is the Whale Shark’s farthest north in any 
ocean. 

This is no solitary occurrence. I have put on record some ten rjr 
twelve earlier occurrences. They have been reported from a!l the gr(*al 
oceans. Unless there is some departure from the norinal, or unless 
the occurrence is in a new locality, it does not seem well to nuiliiply 
records. 

Thus these collisions arc accounted for, but the next question is, 
‘What becomes of these broken-backed Whale .Sharks?’ But two 
dead Rhineodons are on record as having drifted on shore — one near 
Madras, India, in 1889, and one three miles above Ormond, Florida, 
in 1902. In neither case was any cause of death ascertained or alleged. 
It would seem that a broken-backed floating Rhlneodon might lie rolled 
along by the waves and eventually carried ashore by the tide or surf. 
If any reader of this article knows of such a crumpled-up specimen 
coming ashore, it would be a great service to the science of ichthyology 
to report it. It would seem that such a huge and heavy specimen 
must sink. 

The number of Whale Sharks in the sea (e.g. in the Gulf of Mexico 
off Southern California) mudt be fairly considerable, but their 
meeting with steamers with the results of broken backs and consequent 
deaths, are relatively few. Also, it should be weighed that the era 
of ocean steamers is relatively recent and that, during the long 
period preceding, the Whale Sharks were not endangered in the ship- 
less sea. These things being true, another and inevitable fate, apart 

r by steamers, must be the usual mode of death 

tor Rhlneodon, 

Many Whale Sharks die of Old Age 
In relation to the vast areas of our three tropical and sub-tropical 
^ (the home of the Whale Shark), the number of Whals Sharks 
and steamers are comparatively few. Furthermore, the chances of 
between steamer and shark must be almost infinitesimally 
small when the time element is considered. 

The Final End of the Whale Shark 
— Death FROM Old Age 

From a consideration of the facts set out above, one must in- 
evitaWy come to the conclusion that, when Rhineoion escapes a 
TO^hsioji with a. steamer, one end awaits him — Death from Old 


BIONOMICS OF MONANTHIA GLOBULIFERA WALK* 
(HEMIPTERA— HETEROPTERA: TINGIDAE) 

BY 

U. S. Sharga, m.sc., ph.D. (Edin.) 

(Professor of Agricultural Zoology ^ 

Government Agricultural College^ Kanpur) 

(With five figures) 

Introduction 

Very little work has been done on the bionomics of Tingid bugs 
in^ India. The bionomics of Teleonemia scrupulosa Stal ( — lantanae 
Distant has been described by Khan (1945) by Roonwal (1952). 

Monanthia glohulifera Walk, and Urentius echinus Dist. are Tingid 
bugs commonly distributed throughout Uttar Pradesh. M. glohulifera 
attracted attention in 1950 when serious damage was caused by it to 
the leaves of Ocimum kilimandscharicum Guerke which was grown 
experimentally for the production of camphor in Kanpur. It was 
previously recorded as a pest of Mentha leaves all over India. Some 
aspects of its bionomics are described here. 

Distribution 

Distant (1903, 1910) reported M. glohulifera from Madras, Calcutta, 
Trivandrum and Travancore. Fletcher (1914) stated that it was 
distributed throughout the plains of South India, while Lefroy (1909) 
recorded it from Madras, Ceylon and Bihar. In U.P. it has been 
observed and collected from various localities. 

Food Plants 

Monanthia glohulifera Walk, has been recorded from Carthamus 
tinctorius L. ^safflower' (Fletcher 1914); Ocimum sanctum L. ‘tulsi’; 
Salvia officinalis ^ ‘English sage’ ; Ocimum hasilicum L. ; heliotrope 
and garden coleus (Distant 1903, 1910). In Kanpur, it has been 
reared and collected from Ocimum hasilicum L., O, canum L,, O, 
kilimandscharicum Guerke and Mentha plants. 

Damage 

Damage is caused by the nymphs and adults which suck the sap 
from the lower side of the leaves. The leaves of Ocimum spp. turn 
yellow and fail down. In the case of Menilia plants, the leaves first 
turn yellow and ultimately become . black ; they dry up and give the 
appearance as if the plants have been affected by severe drought. In 
cases of heavy infestation the entire plantation of Mentha and Ocimum 
may be wiped out, leaving- only bare shoots. 
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Description' op Staues 


Eg'Sf- — 0-5 long, 0.2 mm. broad (mean of lo o1)m r\ aiionsi • 

oblong oval posteriorly with the posterior pole romwi-d, .-unvsporHl- 
ing to the posterior end of embryo. .Anterior or t lul bruail 



Fig. I. 

Fig. 2 
Fg. 3- 
Fig. 4. 
Fig. 5- 


, ■ , ■■■■'■ ■■ J UliUfl, ■ 

5 . 

Stages of Monanthia glohulifera Walk. 

” •»-- p» 

ri 'st Stage nymph 
Third s;age nymph 
Adult 


•mall, pointed processes corresponding trie?®’ “ 

Teleonemta scrupulosa StSl (RoLwal ^iqrs) “ 

fnnged month' of egg.bmi, visMn .Ven’®len"\rcXm'’?do“ d 
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A d u 1 1. — Length 2.3 mm, (without antennae); breadth i.i mm. 
Antennae ochraceous, 4-segmented ; first segment 0.08 mm. long ; 
second of same size as first; third longest, 0.5 mm. long; fourth 0.2 
mm. long with several hairs, darker ochraceous than the rest; total 
length of antennae 0.9 mm. Vertex 0.2 mm. broad; thorax 1,2 mm. 
broad. Legs ochraceous, feniur dark; tibia with short spines; tarsi 
and claws dark ochraceous. Hemelytra raised, forming di seal eleva- 
tions at two places; divided into costal, subcostal, discoidal and 
sutural areas; length of hemelytra 2.0 mm., breadth 0.7 mm. Hind- 
wings hyaline with somewhat indistinct costal vein and a cell below 
with two veins radiating to the anterior part of margin. Hind cubitus 
with a bifurcated vein. Anal areas of hind-wing having marked anal 
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also clearly seen in egg-shell when operculum has been removed or 
raised up after hatching. Chorion smooth. -Egg of light colour when 
freshly laid becoming dark yellowish later on. Anterior one-third of 
egg-body darker than posterior area which is lightly dark ochraceous. 


N y m p li a 1 Stage s.— There are five instars. The length in- 
creases from 0.5 mm. in the first stage nymph to 2,3 mm. in the 
adult. , , 

First stage. ---^Length mm. ; breadth (ii and m abdominal seg- 
ments) 0.3 mm. General body colour ochraceous somewhat darkish 
yellow on the head and thorax; compound eyes reddish. Antennae 
Gchraceoiis, 4-jointed ; first segment short and stout, 0.02 mm. long; 
second 0,04 mm. long ; third 0.08 mm. long with about 4 sensory 
hairs; fourth longest, o.i mm. long, sub-globose with several sensory 
hairs; situated anteriorly and is somewhat darker than the rest.^ Head 
and abdominal segments carrying stout hair-like processes which are 
smooth on the sides; those on the dorsum are somewhat funnel-like 
at the terminal end. Labium reaching upto the hind coxae, darkish 
terminally. Thorax with some dark granular spots on the dorsal side. 
Legs ochraceous, coxae broad and dark ochraceous, trochanter short, 
femur and tibia fairly long. Tarsus one-jointed, about 0.08 mm. long 
with a pair of prominent claws at the terminal end. 

Second stage . — Length 0.9 mm. ; breadth 0.4 mm. General colo- 
ration slightly darker than the first stage. Joints of antennae longer 
and similar to the first stage. 

Third stage . — Length 1.4 mm. ; breadth 0.7 mm. (ii and lii abdo- 
minal segments). General colour of the body black. Compound eyes 
reddish. Antennae 4-segmented and blackish yellow ; first segment 
0.05 mm. long; second 0.06 mm. long; third longest, 0.2 mm. with 
about six hairs; fourth o.i mm. long, sub-globose and with several 
hairs situated anteriorly. Head, thorax and abdomen carry stout 
black processes [called ‘lobular prominences’ by Roonwal (1952)], 
dorsaliy and laterally; maximum length of the lobular prominences 
o. I mm. ; with finely serrated sides ending in four small terminal 
processes. Legs yellowish black with one-jointed tarsus ending in 
a pair of well defined claws. Rudiments, of wing-pads visible. 

Fourth and fifth stages.z — Body jet black, with reddish eyes. 
Antennae 4-segmented and dark, similar to the third stage but larger. 
Wing-pads greatly developed over abdomen. 
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veins. Length of hind-wing 1.7 mm.; breacUli o.Ci mm. Ut si of the 
description is similar to that given by Distant (nio.t). 


LiFE-HISTORV and SEA.SDNAL-IIIsrORV 

Mating occurs throughout the year, hut is seen cnimnMij from 
March to June and less frequent from Ju!v to I'eliniarv. I', 
laid inside the tender stems or shoois and are iian'iallv hiserlcd 
into the tissues; the latter, on drying, appear as a -ear. 'Th.' 
are glued to the place of insertion by a small ijuantiiv of \iseo«s li'idd 
which IS given out by the female after egg-laying. Mggs am g, neralK- 
aid in groups and seldom singly. They are in.-erled obliqtlv ’l 
he opercular portion protrudes outside. A single female laid ->K , ..gs 
(Apiil, 1951) and 10 eggs (January, 1952). There is eon-id, raid,, 
variation in the duration of egg-laying and in the number of (..rgs 
laid by a single female in different seasons of the \car. The durani.n 
^ ^ h days in Mav 1051 and 

Hor m ^ 95 “' in January, in:- 

Hatching takes place by the opening of the operculum which af'er 

At the time of hatching some wriggling movement and some evn'inc^An 

con, action of ,ho head of the embryo is obse“rd ISlo XI “ii" 

oora ''Th'”*h^. Pr"®"™ »» the operculum rvhieb is foiit.l 

open._ The hatching period appears largely to depend upon Tmn 

Xeegy"SS'bd8°£'™“°M 'I hnlfedc rhai 

claysin MOTh^,ST‘’M'dn«’^’'A’‘'!l' P‘ "“> •, 

from Maeeb 'rofnn, . ofXbXy'„yXtd,;'';r'“ 

tend ,m ,be 

in the locality. If there is a plot of mim ®P';f-'®® Ocimum occurring 
occurs by flight which is partlv necicf a nearby, migration 

get the first infestation in this wn j plantations 

begins. Breeding oeeors rbronghoX X. yiTS.pSs"'' 

Flight and Dispersal 

fly a?V^y?ne\Srb\h?Sto aK";i which it can 

to 18 inches. In Mav and TnnA laboratory varied from 4 

releasing 50 adults which Jere ’m'aX’d^whh^""'?^"^ "T 

of mercury and varnish in the r ^ ^ ^'’“P 

tation of Ocimum and Mentha was^m- a ,f°/ nearest plan- 

passage lay through rows of crotonf The 

the adults were observed to disperL in ’''^'^^'>0"- 

‘art grassy patch ^ Aft appeared 

adults were observed on Mentha leads’ Th®*^ 5 ^ hours only four 

leaves. The adults are -light and 
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they can be drifted by wind to long distances from sources of in- 
festation. Generally new patches of Mentha cultivation get the 
infestation from infested Ocimum plants in the vicinity. 

Predators 

Grubs of Brumus saturalis Chilomenes sexmaculatus , F. and 
Coccinella septempunctat a L. have been observed to feed on the 
nymphal stages of Monanthia. The adults and grubs of these Cocci- 
nellid beetles have been commonly seen on Ocimum plants. Coccinella. 
septempunctat a L. adults have been observed on Mentha. The grubs, 
however, are not as common on Mentha as on Ocimum possibly 
hecause Mentha shoots run close to the ground and the grubs have 
no easy access to the nymphal stages for feeding. 
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One would like to be able to record that each species of Cyrnbopogon 
is the source of an oil which is different from that derived from any other 
species, and that a key to the species could be drawn up from the charac- 
teristics of the oils alone. Alas, such simplification, although it would 
make the task of the taxonomist much easier, is seldom found in Nature 
and Cymbopogon is no exception to this rule. 

It is exasperating to find that two easily separable species, C ilexmsus 
and C. citratus, yield oils which are almost identical. Again, C nardus var. 
naram mA C, wtnierianm, vhich are quite distinct both in the field and in 
the herbarium, yield oils which resemble one another closely. At the other 
eKimmgi m B. Cymbopogoni C. martiniiy which yields two oils which are 
totally different from one another. This species exists in two forms which 
can be separated in the field by their habit, but not in the herbarium where 
such distinctions are lost in the dried specimen. Each form yields an oil 
which is quite different from the other— one is valuable, the other is not. 
One form grows in a dry habitat, the other in a moister and lower habitat, 
but if they are grown together in the same habitat, each maintains its dis- 
tinctive habit and produces the same kind of oil as before. 

The majority of the species comprising this genus are tall, often very 
tall, grasses. The ultimate unit of the inflorescence is a characteristic pair 
of racemes divergent from one another and finally epinastic at the tip of a 
pedunde supported by a spatheole. All inflorescences, whether simple or 
of the utmost complexity, are made up of urJts like that just described. 
Each branching takes place from the axil of a spathe-like scale. These 
scales, spathes or spatheoles, or whatever name may be applied to them, 
are a conspicuous part of the inflorescence and become more conspicuous 
as the panicle matures, as in fading, they change their green colour to 
various shades of brown, orange, gold, purple or red. 

The raceme-pairs are all on the same plan and consist of a fragile 
rhachis with a sessile and a pedicelied spikelet at each articulation. One 
raceme is sessile or subsessile, the other possesses a short stalk. They are 
articulated to the tip of the peduncle where there is a conspicuous 
gland in the fork. The subsessile or sessile raceme is different from 
the other, in that the lowest pair of spikelets, a sessile and a pedicelied, 
are homogamous, male or neuter. There is a further distinction which 
is displayed by a few species, namely, that the pedicel of the pedicelied 
spikelet of this pair becomes grossly swollen, hard and sometimes polished. 
In ail other pairs of both racemes the spikelets are heterogamous and the 
pedicels are more or less similar to the joints. Naturally such a character 
as the swollen pedicel is of very great importance for separating species, 
but the epinaslic behaviour of the racemes seems to run right through the 
genus with few exceptions. 

In one section of the genus there is a very narrow slit-like depression 
in the lower half of the lower glume w^hich appears as a rib on the inner 
surface. In other species, the glume may be flat, concave, puckered, 
wrinkled or depressed, glabrous or puberulous, and finally in another sec- 
tion there is a slot-like groove running the whole or part of the length of 
the lower glume. All these characters are extremely useful for separat- 
ing species, and on the whole are quite satisfactory for this purpose. The 
glumes quite often contain obvious oil-bearing tissue. For example, on 
the lower glume of the sessile spikelet of C. ^lervahis there are two brown 
stripes, one on each side of the central groove, which are quite eharacteris- 





JOURNAL, BOMBAY NATURAL HIST, SOCIETY, Vol. 51 


tic. The lower glumes of the pedicelled spikelets of several species also 
possess oil-secreting or storing tissue between the nerves. 

The hermaphrodite spikelets of some of the cultivated species have no 
visible awns. At the most a minute awn is present in the cleft of the up- 
per lemma of the sessile spikelet, and in some instances at least, the upper 
lemma is quite entire. This statement is tme of C citratus, C nardus and 
C, wintcrianiis, all cultivated grasses, but it cannot be asserted that there 
is some connection between cultivation and the awnless condition. For 
example, C ilextiosus, which is very widely cultivated, has a well develop- 
ed awn. Again, C osmastonii, which is not cultivated, is awnless. 

There is one further feature about the genus which appears to have 
escaped notice. On the lower surface of the leaves there is a triangular 
glandular patch on each side of the midrib at the base, which is usually 
covered' with short white hairs. 


Former work on the genus 

Prior to 1906, in which year Stapf published his paper on the*oil grasses 
of India and Ceylon, a year which may be designated as the date from 
which the modem conception of the genus begins, both Hackel and 
J. D. Hooker had dealt with the species as recognised by them. 

Hackel, in his monograph on the Andropogoneae in DC., Monogr. 
Phan. 6 : 592-614 (1889) considered Cymbopogon to be a subgenus of his 
very large and unwieldy genus Andropogon. In the area under considera- 
tion he recognised six species oply, namely, A. laniger Desf., A. jwaran- 

ciisa3ones,A.nardz(sUmi,A,sckcemnthus Urm.,A.gzdarba Ham. and 

A. hookeri Munro. Under A. nardus md. A. schoemntAus he recognised a 
large number cf subspecies and varieties, formulating a system so com- 
plicated, that anyone engaged in the modest business of attaching names 
to species, was quite unable to follow him. 

In order to contrast Hackel’s treatment with modem conceptions, the 

table below shows Hackel’s six 
on the right 

HacI;eP.-5 species 

Azidropogon laniger Desf, 

A, jwarmxusa Jones 


Corresponding modern species 

Cymbopogon schoenantkus ('Linn.) Spreng 
C\ jwararxusa (J ones ) Schult. ' 

C f.ardtis (Linn.) Rendle. 
C,{lexhosus{I\^^)YSoX^. 

C, nardus var. conferiiflorus (Stend.l 
Ltapf ' ^ 

C. exsertus (Hack.) A. Camus 
C aisians Wats. 

C. (LC.) t'tapf 

C. martini W^ats. 

C polyheuros (tteud.) i^tapf 
C, ntrvatus , 

C (Nees) Stapf 

I C (iNees) ytapf 

C^ gidarba (ll2im.) 

C\ hookeri (Munro) jstapf 

in his conception of Cymbopogon as a siibo'enu*? 
md his treatment of the subgenus is mL or less 
there are, however, some minor diherences. A« tv... 


A. nardus auctt, non Linn, 


A, schoenanihus auctt. 
£ina varieties. 


A, gidarba Ham. 
A, hookeri Munro 
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table above, Hooker’s accepted species are on the left, while the cor- 
responding modem species are on the right. 

Hooker’s species 
Andropogon j war ancusu Jones 


Corresponding modern species 
Cymbopogon jwarancusa (Jones) Scliiilt. 


A . sehoenanihus aiictt . non Linn . 
and varieties 


A. nardus anctt. non Linn, and 
varieties 


A. disfewNees 
A, microiheca Hook . t . 
A* gidarba Ham. 


\C. 

/ c 
J c 
c. 

I c. 
c. 
a 

a 
a 
c. 
c 
\a 
c, 
c 
a 


sehoenanihus (Linn.) Spreiig. 
niartitd (Roxb,) Wats. 

(Nees) Stapf 

clandestims (Nees) Stapf 
polyneuros (Stend.) Stapf 
nardus iJJixixi,) Rendie. 
nardus var. confertifloriis (Steud ) 
vStapf 

khasianus (Hack.) Stapf 
(Nees) Wats. 
coloratus (Nees) Stapf 
ilexuosus (Nees) Wats. 
exsertus (Hack,) A, Camus 
(Nees) Wats. 

microtkeca (Hook, f.) A. Camus 
gidarba (Ham.) Haines 


A perusal of the above lists seems to justify a charge of excessive 
solittin^ by modern botanists. Actually it does nothing of the kind, for 
Sch ofthe modern species could be maintained on morphological gromds 

alone If any further grounds are considered necessary, it will be f<mnd 

in the nature of the oils which are produced by the speeds, at least in those 
snedes in which they have been analysed. Species which can be separate 
S a morphdogical Lsis and which, moreover, are the sources of oils which 
from one another, are considered to have a double claim to speciE 

^^°^Such was the position when early in this century the late Dr. Smpf 
took up the study of such of these grasses which were then known to yield 
an aromatic oil. He recognised at once, of course, &at the f^ce of 
taininp- the huge genus Andropogon, swollen out of all proporuon and ma e 

TO Uf a very large number of totally distinct homogeneous taxa, called 

subaenera, could not be maintained any longer. He took the courageous 
step of raising the subgenus Cymbopogon to its ^ 

dSsion for which all succeeding botanists interested in the study of grasses 

“’"Se^wS SmSy So the history of 10 species of Cymbopogon and finally 
rWed up the very compHcated history of Limaeus’ Andropogon schoenan- 
thus- He showed conclusively that it certainly_was not the plant that 
assumed it to be, and therefore that Hooker’s treatment in the 
Flora of British India was also wrong in this ^spect. Stapf proved 

that what Hackel called Andropogon laniger Desf. and Hooker A. ywaran- 
. cusa var. laniger, were the same plant, namely, A. sehoenanihus Linn. 

Since Stapf ’s paper was wntten, new species have been found and de- 
scribed, and some of them have been investigated for th® oil contpt The 
numbers of species in the area under , consideration has therefore increased 
to 26 blit the only modification in Stapf’s treatment of the genus, as he 

Slew it, apart from the recognition of C. winterianus Jowitt, is one which 
L had made himself in manuscript, but apparently never pubhshed. He 
considered that C. coniertiilo-rus could not be maintained as a species, and 
reduced it to the status of a variety of C. mrdus. 
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She made a few new combinations* 

Superficially similar species 

of species which resemble category are C. schoenanthns 

The first two species which come into tiiis cat^o y 

(Liim.) Spreng. and C- and at other 

UeaUimes in the past been considered to b^ g^^pf 

times one has been deemed to be ajrarieiy 

recorded his views in 1921 as i™® • BulleiiTJ, 1906, pp. 314 

< In my paper on the oil grasses of and _C. 

aud 353), are not always distin- 

sckoemnthus is very great, *at toe towards the latter occur 

guishable and that transition states J^pcrience gained from the 

!t high levels or in dry sitaahons^ ^ I would 

African Cymbopagons and distribution of C. schoenanthns and 

to-day state the facts Morocco to Sind. All 

C iwamncma and no difficulty as to 

over North Africa and Arabia it is^ arisen From Syria eastwards the 

the identification of the speamem Typical specimens 

grass frequently assumes a si | ^ ^ others from the same area 

have been “U^ted as fer as A g st^ schoenanthns, have leaves with 
although resemblmg in hab . +i,ose of C. jwarancusa, yet rather 
wider and flatter blades ^hose ot u 7^ 

with the anatoM^i^structme nf 

from Sind to Cffitral and Baltisten frequently with a more 

Sutlej, this transition^ ^ r iwarancnsa. All the Indian specimens 

pronounced leamng paper on the oil grasses of India 

referred by me to hmverer from Rawalpindi to Lahore 

belong to it. In paxts been collected, whilst 

and to Baltistan— Mmost typic • 7 s^arancusa as Blane knew it, 

east of the Sutlej the letter, ffiat is the C ^~^act meaning of those 
occurs exclusively as far as ^ ^now .What^he, ex^ 

transition foims IS, we ^ t goth species, but on 

may be due to the crossing yp ohase in the evolution of the 

the whole they represent them. They 

species and might in SO far irrVidm^' species, each perfectly well 

a characteristic instance of sp^ies , eac p 

defined over large mutual y ^ jwarancusa is probably 

states in an intervening area. . P^y^^seneteaUy C^« ^ 

the older species, _ taxono^cal^ f -..esf to some the advisabiUty of 
presence To me, however, there seems to be no gam 

fSiS Se SS^Sol.™ a- “>'1 »' 

c— Vi- - now J to ao — 

which was not available to h c _ vtajpgd from C jzvarancusa. 
£ SS “roSfofte So to is no doubt tot tobtids do 

but the two species are as a rule readily separable. 
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C nafdus^(^^ Rendle and C coniertifbrus (Steiid.) Stapf. 

The only material difference between these two species is that the 
former is awnless, while the latter is awned. The oil derived from each is 
identical. There can, therefore, be no logical reasons for keeping them 
apart, and although C confertiflorus is correctly considered to be the 
ancestor of C and therefore much older, by our modern rules of 

nomenclature it must be subordinated to its junior. Hence the species is 
the ]umoT C mrdus (Linn.) Rendle, while the ancestor becomes the 

variety, namely, C. var. (Steud.) Stapf. 

C. caesius (Nees) Stapf and C clandestmus (Nees) Stapf. 

The main differences between these two are that the former is very 
glaucous, while the latter is green, and also the pedicelled spikelets of the 
latter are hairy, while those of the former are glabrous. The oils obtained 
from each of these two grasses are somewhat similar, but that obtained 
from the latter has a higher proportion of carvone. I have treated these 
as separate species, mainly on account of their different geographical 
distributions, reinforced by the morphological differences mentioned 
above. 

C ilextiosm Wats, and C travancorensis Bor. 

These two species are extremely like one another in general appear- 
ance, so much so that both have been refemed to C ilextwsus. It was 
thought that C. flexuosus existed in two forms, one with red, the other with 
white culms. Even after the oil of the white form had been demonstrat- 
ed to be entirely different from that derived from the red form, they were 
still considered to be the same species. There is, however, a strictly 
morphological difference between the two, namely, in the so-called white 
form, the lowest pedicel of the pedicelled spikelet in the subsessile raceme 
is grossly swollen, hard and shining. This has led to the establishment 
of the species C trava7tcorensis ^ox. 

C martinii (Roxb.) Wats, and C caesitis (Nees) Stapf, 

As far as morphological characters go these two species can be 
separated easily from one another. The latter is a very glaucous plant, 
while the former is green ; the leaves of the latter are narrowly linear, and 
rounded at the base, while those of the former are cordate at the base, and 
broadly lanceolate in shape. That is, however, not the whole story. It 
has already been stated that C martinii exists in two forms, indistin** 
guishable in the herbarium, each of which secretes an oil which is differ- 
ent from that of the other. One variety, is the source of palma- 

rosa oil, while ginger-grass oil is derived from the variety soiia. It may 
be that there is a morphological difference which has yet to be discover- 
ed, but up to the present it has eluded every taxonomist. The vaiieties 
can be separated by their odours, and the native collectors are said never 
to err in this respect. There are also certain vegetative differences which 
are characteristic. The habitat of each is different, one flourishing on 
elevated, sunny, dry places, while the other prefers a lower and moister 
home. Still, when both are cultivated in the same habitat they retain 
their special vegetative characteristics, and each produces its own peculiar 
kind of oil. 
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Sat derived from the variety sofza of C. marHnu. 

. . Hybrids' 
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without tyrical ctilm leaver Two of the panicles are very dense, while 
the third shows the typical form assumed by C fkxuosusi all three are 
very different from the panicle of C caesius, to which species the specimens 
would certainly be referred on account of the glaucous upper leaves, the 
thickened lowest pedicel in the subsessile raceme and the lower glume of the 
sessile spikelet with a sHMike groove. The anthers of the^ specimen seem 
to contain pollen, and it may be that the hybrid, if it really is one, is fertile. 

There is one final sheet at Kew which may represent a hybrid between 
C fiexuoms and C. pendulm* This is a specimen collected by Siilpk Kurz 
at Punkabaree in Sikkim. The sessile spikelets are those of C. pendulus^ 
but the habit of the panicle is that of C. flexiiosus. It may be mentioned 
that the anthers dehisce and seem to contain pollen. 

Chromosome NUMBERS 

It is surprising how little work has been done upon this group of 
grasses which is economically so important. The chromosomes of a half- 
dozen species have been counted, and apparently nothing has been done to 
breed or select types with the object of improving the quality and increa- 
sing the yield of oil. The following six species have been investigated 
and the counts are as follows : — 



2ii 


2n 

C, caesius 

... 20 

C. coloraim 

... 40 

C, nardus 

... 20 

C. martinii 

... 40 

C, flexwsus 

... 20, 40 

C. ciiratus 

... 40, 60 


The Essential Oils 

Most of the information concerning the essential oils derived from the 
various species has been obtained from Guenther’s excellent book"^' on the 
subject, where references to the literature are to be found. 

Generic DESCRIPTION ■ 

Ultimate unit of the inflorescence is a pair of racemes, one sessile or 
subsessile, the other pedicelled, seated at, and articulate with, the tip of a 
peduncle which is subtended and enclosed by a boat-shaped sheath, rarely 
the peduncle longer than the subtending sheath, terminating the culms 
and the branches forming together from nioi'e or less simple to extremely 
complicated compound or decompound spatheate panicles ; spikelets 2- 
nate, a sessile and a pedicelled at the articulations of fragile rhachides, 
each pair consisting of a sessile hermaphrodite and a pedicelled cT or 
neuter spikelet, except the lower pair of the subsessile raceme which are 
homogamous, or neuter ; sessile spikelets deciduous with the contiguous 
joint and pedicel ; joints and pedicels linear, somewhat compressed, more 
or less densely ciliate along the margins, with the hairs increasing in 
length upwards, more or less expanded at the tip and 1-2-toothed, the 
lowest pedicel in the subsessile raceme occasionally grotesquely swollen, 
barrel-shaped, highly polished. 2, in the sessile spikelets ^of th^ 

heterogamoiis pairs the lower reduced to a hyaline scale, the upper 
subtended by a very narrow lemma, awned or.unawned ; in the pedicelled 
spikelets and in the lower homogamous pair, both florets reduced to a 


^ The Essential Oils by E. Guenther, vol. IV. Van Nostrand & Coy., New York. 
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sinde hvaline scale and three stamens. Hermaphro^te spikelets with a 
kortly bearded callus, dorsiventrally compressed. ^Glumes eqn&l or sub- 
eoual^more or less chartaceous or occasionally firmer, the lower flat, 
shSoX com deeply slotted, puckered, rmnkled or with a deep 
St-like grove in the lower half or third, keeled on the margins m the 
upper hall or third, and narrowly to broadly winged on the _tols, with 
inflexed margins, glabrous to hairy on the dorsal surface, with no, f^nt 
m^aSnite ne^vatiol the upper boat-shaped, 3-nerved, glabrous or hairy, 
keded upwards. Lemma oi the lower floret hyaline, oblong-acute, ciliate on 
the margins ; paka absent. Lemma of the upper floret very narrow, cleft to 
the middle into 2 ciliate very narrow lobes, awned or unawned in the cleft, 
palea absent or if present very small ; awn perfect, with a twisted glabrous 
column and a scabrid bristle ; siamens 3, linear, usually yellow sometiines 
purple ; styles 2, terminal, often long ; sUgmas plumose, laterally exserted; 
lodicules 2, minute, glabrous, truncate-cuneate ; gram fusiform or obovoid 
in shape, slightly compressed ; embryo half as long as the gram or even 
longer ; hUum a circular basal dot. Pedicelled sptkekis laiiceolate or elhp- 
tical, acute or acuminate in outline, glabrous, scabrid or hairy. The lower 
many-nerved, sometimes with translucent oil spaces between the 
nerves, the upper glume 3-nerved, convex, not carinate on the dorsal 
surface. Fbrets reduced to a single hyaline 2-nerved scale ; stameits 3 ; 
dhttliCTs lincsr* 

Perennial or annual, most often (always ?) aromatic, often coarsely 
tufted grasses. Leaves filiform to very long and broad, green or glaucous, 

rounded, cordate or even petioled at the base, with two triangular hairy 

patches, one on each ade of the mid-rib at the base on the under surface, 

arnma.tio. if bruised. 


Key TO THE SPECIES OF Cymbofiqgon 

Sessile spikelets without an awn or the awn reduced 
to a bristle not visible outside the spikelet 
Lower glume of the sessile spikelet flat, slightly con- 
vex or shallowly concave : — 

Sessile spikelets linear or linear-lanceolate in 
outline, 5-6 mm. long, 0-7 mm. wide, lower 
glume usually shallowly concave in the lower 
half ; no intracarinal nerves . . . 3. C. cHratus 

Sessile spikelets oblong-oblanceolate, oblong, lan- 
ceolate-oblong, acute, 3-5-5-S mm. long ; lower 
glume flat on the back or at the most very 
shallowly concave in the lowest quarter 
Panicle large, decompound, spreading, loose, 
nodding ; lower glumes with three definite 
intracarinal nerves, convex or flat on the back, 

3'5-5-5 mm. long, 1-1’2 mm. wide ... 2, C. winlerianus 

Panicle much congested, often interrupted, not 
loose or spreading, finally drooping; lower 
glumes without obvious intracarinal nerves, 
flat in the upper half, 4-4-5 mm. long, 

1-1-1 mm. wide ... 1. C. nardusYw:. 

v" nardus 
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Lower glume of the sessile spikelet with a sht-like 

^oove in the lower half 

Sessile spikelets awned : 

Panicles narrow, of short ^ense fascicles of ra^me 
pairs ; joints and pedicels villous all over 
long, more or less concealing the sessile_spikelete 
Lower glume of the sessile spikelets pubescent in 
the groove ; pedicel of lowest pedicell^ spikelet 

in the siibsessile raceme swollen, hard, shimng 
or hairy ; basal sheaths woolly : pedicelled 
spikelets hairy on the nerves 

Lower glume of the sessile spikelets smooth a^nd 

glabrous ; pedicel of the lowest ^diceUed 
spikelet not enlarged ; basal sheaths not woolly , 
pedicelled spikelets glabrous 
Leaf-blades more or less filiform and flexuous , 
sheaths widened and thickened below, the 
old ones never curled in a spiral 


7. C. osmastonii 


26. C. parkeri 


25. C. schoenan- 
this 


Leaf-blades flat ; basal sheaths when old slipping 

Panicles often very large decompound or compound, 
drooping, sometimes narrow but then with hairs 
not coverir^ the joints and pedicels but confine 
to the edges and increasing in length from below 
upwards and not concealing the sessile spikelets . 

Lower glume of the sessile spikelets with a deep 
slot-like depression occupying most of its 

Pedicel of the lowest pedicelled spikelet in the 
subsessile raceme much swollen 

Spikelets 2-S-3- 5 mm. long; spatheoles ^ _ 

10-12 mm. long ; racemes 4-6 mm. long ... 13. C. microtheca 

Spikelets 4-4*5 mm. long ; spatheoles 16-20 
mm. long ; racemes 15-20 mm. long : _ 

Lower glume of the sessile spikelets with 
a conspicuous boss at the lower end : 

Branches at the nodes of the axis usually 

more than two, panicle short, congest- 

ed ; branches and peduncle short ... 12. C. gzdarba 

var. gidarba 

Branches at the nodes of the panicle 
usually two; peduncles and branches , 


12. C gidarba 
var. gidarba 


very long 

Lower glume of the sessile spikelet without 
a pronounced boss 


12. C. gidarba 
var. burmanicus 

14, C siracheyi 
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Pedicel of the lowest pedicelled spikelet not 
swollen or not conspicuously so, spikelets 
over 4 nam. long;— 

Lower glumes of the sessile spikelets puberul- 
ent in the slot ; spikelets 4* 5-6- 5 mm. 
long : — 

Spikelets 5.5-6.5 mm. long ... 10. C. hookeyi 

Spikelets 4.5-5 mm. long 
Lower glumes with a boss at the lower 
end of the slot 12. Q gidarba 

Lower glumes with only an indication of 
a boss or without one ... 14. C.siracheyi 

Lower glumes quite glabrous : — 

No trace of a boss at the lower end of the 
slot ... 11. C tibeticus 

A definite boss or at least a swelling 
present : 

Boss present ... 12. C gidarba 

Boss reduced to a slight swelling ... 14. C siracheyt 

Lower glume without a slot, either flat, convex, 
shallowly concave or with a deep narrow slit in 
the lower half 

Lower glume of the sessile spikelet with a nar- 
row slit-like groove in the lower half which 
appears as a rib on the inner surface : — 

Pedicel of the lowest pedicelled spikelet m the 
sessile raceme not swollen : — 

Sessile spikelets 2.5-3 mm. long ; racemes 
7-lOmm. long ; joints and pedicels very 
shortly ciliate ... 1. C. osmastonii 

Sessile spikelets 4*4-5 mm. long ; racemes 
15-20 mm. long ; joints and pedicels long 
ciliate ... 6. C. polynetirosi 

Pedicel of the lowest pedicelled spikelet swol- 
len ; sessile spikelets 3.5 mm. or more 
long 

Pedicelled spikelets hairy 8. C. clandes- 

iinus 

Pedicelled spikelets glabrous 

Leaves cordate and amplexicaul at the base, 

linear-lanceolate to lanceolate, tapering. 4. C martmii 
Leaves linear-acuminate, not cordate, 
narrow, rounded at the base ; — 

Lower glume of the sessile spikelet 
grooved from the base to apex as 
well as having a slit-like groove, the 
groove bordered on each side by a 
brown streak ... 9. C mrvatus 
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Lower glume of the sesdle spikelet 
without a groove in addition to a slit, 
not decorated with brown streaks ; 
whole plant rather glaucous 
Lower glume of the sessile spikelet flat, slightly 
convex, shallowly , concave, wrinkled or with 
1-3 very shallow depressions : — ^ 

Pedicel of the lowest pedicelled spikelet in the 

sessile raceme not swollen : — 

Inflorescence very congested ; racemes 1.5- 
2 cm. long; sessile spikelets 4.5-5 (6) mm. 
long, 1 mm. broad, with 1-3 intracarinal 
nerves on the lower glume ; spatheoles 
brown; spikelets usually tinged with 
purple 


5. C. caesius 



1 . Cnardmvai\ 

coyikriittoms 


Inflorescence lax and loose or if congested, 
then the racemes very short not more 
than 1*2 cm. long 

Sessile spikelets 6-8 mm. long : — 

Sessile spikelets oblong-acuminate or 
oblong - elliptic - acuminate, some- 
times oblique, 1-1*5 mm. broad; 
lower glume flat on the back or very 
shallowly depressed in the lower 
half ; inflorescence a simple panicle 
with few raceme-pairs, erect ; 
racemes 2. 5-3. 5 cm. long : — 

Leaves filiform, flexuous 
Leaves flat ; petioled at base 
Sessile spikelets oblong-obtuse or 
-acute, 1 mm. broad ; lower glume 
definitely grooved on the dorsal 
surface in the lower half ; inflores- 
cence narrow, drooping, with 
sheaths at the nodes 2 *5- 7* 5 cm. 
long; raceme-pairs numerous ; ra- 
cemes 2 cm. long ; no median nerve 
in lower glume of sessile spikelet. 
Sessile spikelets not inore than 6 min. 

and broad panicles : ~ 

Peduncle longer than, as long as or 
only slightly shorter than the 
spatheole ; lower glume of sessile 
spikelet 1-nerved or nerveless ... 
Peduncles very much shorter than the 
spatheoles:— 

Lower glume of the sessile spikelet 
with a concave groove from base 
to near apex 




: IV.V 


20. C. 

21. C. 


disimis 

thwaitesii 




pendidus 
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Lower glume of the sessile spikelet 
flat, puckered or wrinkled with- 
out a concave groove ;• — 

Racemes very short about 1-2 cm. 

|ong ; panicle erect not droop- 
ing, usually with very sparse 
pairs of spikelets ; sessile spi- 
kelets 4 mm. long, 0.8-0.9 mm. 
wide ; intracarinal nerves defi- 
nite; flat on the back or more 
often wrinkled with one or two 
depressions ... is. c. virgaius 

Racemes longer, or if about 1-2 
cm. long, the panicle very large, 
drooping of exceedingly many 
pairs of racemes : — 

Panicle very lax, greyish or 
greyish-green, rarely with a 
tinge of purple, with nume- 
rous,' slendei*, long flexuous 
branches ; lower glumes of 
the sessile spikelets 3-4, 
rarely 4*5 mm. long, 1 mm. 
wide, with 1—3 definite or 
obscure intracarinal nerves, 
shallowly concave, or wrink- 
led with one or two depres- 
sions : - 

Panicle decompound with 
the raceme-pairs in dense 
masses 


Panicle not at all dense, rather 
the reverse : — 

Panicle very large with 
long drooping branches, 
at each node of which 
arise 1-3 branchlets end- 
ing in the spatheole sub- 
tending the raceme-pair . . . 

Panicle long, slender, erect, 
bearing a very few dist- 
ant solitary, siibsolitary, 
emct filiform branches 
with one or two very 
small epinastically de- 
flexed racemes 


15. C flexiiosus 
var. flexuosu 


15. 


C ilexuosus 
var. sikkimensi 


15. C. ilexuosus 
yar. microstach 
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Panicle not at all lax, often 
somewhat congested, most 
often stained with pnrple; 
lower glumes of sessile spike- 
lets with 5-7 conspicuous 
intracarinal nerves, 4*5-"5*5 
mm. long, 1“1*25 mm. wide, 
fairly broadly winged, flat on 
the back, shallowly concave 
in the lower half : — 

Lower glume of sessile 
spikelet glabrous 


19. C. khasianus 


Lower glume of sessile 
spikelet hairy ... 19. C khasiams 

vox. nagensis 

Pedicel of the lowest pedicelled spikelet in 
the sessile raceme grotesquely swollen: — 

Panicle narrow, interrupted, congested, red- 
dish ; sessile spikelets 5-6 mm. long, 
concave at the base ; nodes bearded ; 
hairs on joints and pedicels, grey, conspi- 
cuous ... 22. C coloratus 

Panicle very effuse, spreading and drooping, 
pale green or grey ; sessile spikelets 3*5- 
4*5 mm. long with one or two shallow 
depressions in the lower half ; nodes 


glabrous 


23. C travancor^ 


I. Cymbopogon nardus (Linn.) Rendle, in Cat. Welw. Afr. PL 2, 
155 (1899). 

Andropogo?z mrdus Linn., Sp. PL ed. 1,1046 (1753). 

A tufted perennial aromatic grass with many fibrous roots from the 
thickened base. Culms up to 2*5 m. tall, erect or slightly geniculate at the 
base, leafy, stout, terete, smooth and glabrous, polished, more or less tinged 
with i‘ed, simple, often with swollen nodes. Leaf-blades often over 1 m. 
in length, up to 1*5 cm. broad, linear, tapering to a very long acuminate, 
almost filiiorm point, tapering below to a narrow base, coriaceous in tex- 
ture, glabrous on both surfaces except a triangular area on each side at the 
extreme base of the lower surface, which is covered with a very dense 
white tomentum which appears to cover a glandular patch, smooth on the 
upper surface, minutely scabrid on the lower surface, coarsely serrate on the 
margins, glaucous on the lower surface ; sheaths xxmdHy shorter than the 
intemodes, those on the culms tight, clasping, smooth and glabrous, auricled 
at the top, strongly ribbed, smooth and glabrous, polished, those at the 
base very long, very broad below, rather loose, coriaceous, slipping iErom 
the culm, often tinged with red ; ligule chartaceous to coriaceous, 2-3 mm. 
long. 

Inflorescence an ample decompound, very congested, finally drooping 
panicle, up to 60 cm. long, branched and rebranched, each unit or internode 
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of the padcle supported by a spathe-like sheath which is usually provided 
with a rudimentaiy leaf at the base of the panicle, but gradually becomino- 
more spathe-hke as the tip of the branches are r^ched^ eventiiy ending 

mes oL^ibseSi?th?Sh'^® peduncle crowned with a pair of race 
nieb, one suDsessue, the other shortly pedicelled * 90 

3 mm. or more, filiform, slightly dilateT at S Sms • rSemt 
12-15 mm long; joints and pedicels slender, compreLd, ciliat^aW 
margins. Lowest pmr of spikelets in the subsessile rSemriomma™ 

tha°n toToTher^ Pf'Sicelled spikelet not swollen burshorter 

than the others, the remaining pairs of spikelets in both racemes So- 

gamous. Hermaphrodite spikelets 4-4-5 mm. long, oblong or oblono--ob- 
lanceolate, acute in outlme, awnless, with a very short bearded callus. Lower 
glume shape and size of the spikelet. 2- keeled from tire middle upwards 
narrowly winged on the keels, scabrid on the wings, smooth and glab-’ 

TtL ^ shallowly confave 

m the Jower half ; dipper glume boat-shaped, 3-nerved,i keeled in the 
upper half, rounded below, scabrid on the keel, elsewhere smooth and 
glabrous, cihate on the margins above. Lower floret empty ; lemma a 
yaline 2-nerved scale, ciliate on the margins above, 3-5 mm. long ; palea 
absent._ floret ^ ; lemma a hyaline scale 3 mm. long, cleft to 

the imddle into ^o lobes, awnless and apparently nerveless; palea 
Pl«'^ose; anthers I'fr-Z ram. lori. 

Pedicelkd spikeleh almost 4 mm. long, elliptic-oblong acute in outline, 5 
and sj^ of the spikelet, somewhat flattened on the 
back and keeled, 7-nerved between the carinals, suffused with purple or 

keels which are scabrid 

above , upper glume shallowly boat-shaped, 3-nerved, smooth and glab- 
on the m^gms below. _ L.ower floret empty ; lemma a hyaline 
broadly elliptic in shape, ciliate on the margins and 
base , palea absent. Upper floret c? ; lemma a narrow hyaline scale 
2-5-3 mm. longer absent altogether; Palea absent; stamens 3; anthers 
mm. long. 

By far the greater quantity of citronella oil prodriced in Ceylon is 

denved from te plant which is locally called ■“ lenabatu.’ A smaller 
obtained from_ the grass Cymbopogon winterianus which is 

C i an by the local inhabitants. 

C. naidus yields an oil which is said to be inferior to that distiUed 

from C. winterianus, but the former has several advantages over the 
latter. For example, it is hardier, has a longer life span, flourishes in a 
less fertde soil and needs less cultural care than Mahapangiri ; and more- 

Sd o”f oif'^'Se ‘conditions in Ceylon. gives% Wh SS 

yield ot oil. Ihese are very great advantages and explain whv the 
acr^ge under C. nardus in the island is so overwhelmingly W ^ 

On the o&er hand, the quality of the oil is inferior to that produced in 
is only found in cultivation. As Stapf re- 

are apparently normal, but do not seelfr 
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readily to set seed, and in some of the specimens the flowers are imperfect 
being male, while in others the spikelets are infested with Ustilago, 

Harvesting the grass is carried out tliree times in the year, a proce- 
dure which effectively prevents the clumps from flowering. This actually 
is preferred, since flowering is said to cause the clumps to deteriorate. 

Another species of Cymbopogon, C mikrtiilorus (Steud) Stapf 
{Aniropogo7i nilagiricm. Hochst) grows in Ceylon, though it is far more 
common in Madras. This species has for long been considered to be the 
ancestor of the cultivated C nardus. Sir Joseph Hooker, who worked 
out the Ceylon grasses for Trimen’s Flora, definitely was of this opinion 
and Stapf agreed with his conclitsions. Actually, it is difficult to imagine 
what other conclusion could be reached once the species are seen side by 
side. The panicles of both are almost exactly similar in shape, size and 
density. Indeed, were it not for the awned spikelets and their slightly 
larger size, it would be impossible to separate C miiertiilorus horn. 
C nardus. 

There are, therefore, no solid grounds for keeping the two separate, as 
distinct species, and it is here proposed, in accordance with Stapf’s con- 
clusions in MSSb, to reduce C. mifertiilorus to the status of a variety of 
C nardus (Linn.) Rendle. 

The distribution of the two is as follows : var. nardus, 

I n d. O r. : Ceylon ; without precise locality Macrae; Walker; 
Tkwaites 2733 ; Bandarawalla 2 Dec. 1904, Jowiti under C. A* 
Barber’s numbers 2383-2386, 2388, 2389 ; Royal Bot. Gar. Pera* 
deniya, 19 May 1907, Director — distributed by O. F, Baker; 
Craig, Bandarawalla, 28 June 1904, J on the patanas ; 
ibidem, 3 May 1907, Jowiti ; ibidem, 17 Nov. 1904, Jowiti ; 
ibidem, 1 Nov. 1904, Jowitt ; ibidem, 31 Oct. 1906, Joiviit ; 
ibidem, 9 Oct. 1906, Jowitt ; ibidem, 1 May 1908; Jowiti, 

var. confertillorus (Steud.) Stapf var. nov. a typo spiculis aristatis 
recedit. 

Andropogon ?iilagiricus Hochst. in Hohenacker, Phan. Ind. Or. no 932 
(1851) nomen nudum. 

A. Steud. Syn. PI. Glum. 384 (1854). 

A, 7iardtis Linn, subsp. nilagiricus Hack, in DC. Monogr. Phan 6, 
604(1889). 

A, nardus Linn. vai\ luridus Hook. f. Flor. Brit. Ind. li 206 (896). 

Cymbopogon cofiieriiflorus (Steud.) Stapf in Kew Bull. 1906. 318 
(1906). 

Ind. Or.: Madras; in montibus Nilagiri, 1851, Hohenacker 932 
(type of Andropogon iiilagiricus Hochst. and of A, cofifertiilorus 
Steud.) ; Nilgiris, Schmidt ; Madras Coll., Thomso?i 2036 ; 
Coonbor, 1900 m., June 1883, J. S, Gamble 11726 ; S. E. Wynaad 
900 m., November 1884, A 5. Gamble 15452 ; Deonla, 1300 m., 
November 1884, J. S, Gamble 15576 ; Nilgiris, 1899, Bourne \ 
Lidcot, Kodaikanal, Pulneys, 10 July 1898, Bourne ; Ootacamundi 
10 January 1902, Bourne-, slopes of the Pulneys, 1,000-1300 m., 
18 November 1905, Bourne s Coonoor, October \010, Meebold 
11998 ; Pulney Hills, 1914, SaulieVe S33 ; Salem District, Yercaud, 
2 March 1927 ; K* C, Jacob 18067A — it was introduced to Yer- 
caud from Ceylon. 
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Ceylon: Bandarawalla, 1500 m., Jowitt 2382, 2387, 2390, 239 J, 
received from C. A. Barber ; many specimens sent by J. P, Jowitt 
from Bandarawalla, CoL 1906-1908, some raised from material 
sent from Palghat (Madras). 

2. Cymbopogon winterianws Jowitt, in Ann. Roy. Bot. Gdns., 
Peradeniya, 4, 189 (1908). 

A tufted aromatic perennial grass with superficial fibrous roots. Ctilme 
stout, erect, over 2 m. tall, terete, smooth and polished, leafy, glabrous 
at the nodes. Leaf blades linear, gradually tapering to a long membranous 
acuminate tip, up to 1 m. long, 1*5 cm. wide, coriaceous, green or yellow- 
green above, glaucous below, smooth and glabrous, sharply scabrid-serrate 
along the margins; sheaths smooth and glabrous, striate, yellow or 
turning purplish-red, those of the culm tight clasping, shorter than the 
internodes, those at the base very short, loose, slipping from the culms ; 
ligule scarious, often lacerate, ciliate. 

Inflorescence a very large decompound panicle, over 30 cm. long and 
as broad, erect, finally drooping, consisting of a branched and rebranched 
axis, giving rise to branches of the third and fourth degree which finally 
end in raceme pairs supported by proper spathes ; spathes 12 mm. long, 
narrow, many nerved, dull reddish, membranous on the margins ; racemes 
20 mm. long, one sessile or short-, the other longer-pedicelled, with the 
two lower spikelets of the sessile raceme homogamous, c? or neuter, the 
pedicel of the pedicelled spikelet not swollen, the remaining pairs in both 
racemes heterogamous, divergent but not epinastically deflexed ; joints 
3 mm. long, slender, widened above into a toothed cup; pedicels some- 
what shorter, otherwise similar. Sessile hermaphrodite spikelets 3 *5-5*5 mm. 
long, oblong-acute. Lower size of the spikelet, flat on 

the back, ?-keeled, definitely l-S-nerved between the keels, smooth and 
glabrous, save on the narrow wings at the tip which are scabrid; upper 
glume navicular, smooth and glabrous, keeled in the upper half, rounded 
on the dorsal surface below, 3-nerved. Lower floret empty ; lemma a 
hyaline lanceolate scale 3 mm. long, ciliate on the margins above ; palea 
not seen. Upper floret ^ ; lemma narrow, 3 mm. long, hyaline, divided 
into two very short ciliate lobes; palea absent; aw7i 3 mm. long; 
column 1*5 mm. long, very weakly twisted ; styles 2 ; stigmas plumose ; 
stamens anthers I mm. long. Pedicelled spikelets ZS mm. long, 
lanceolate-acute in shape. Lower glume shape and size of the spikelet, 
slightly keeled at the apex, rounded on the sides, about 9-nerved, scabrid 
on the keels at the upper glume equal in size, 3-nerved, smooth 
and glabrous, ciliate on the margins at the apex. Lower and upper 
florets represented by a single hyaline scale 3 mm. long, wrapped round 
three stamens ; anthers 2 mm. long ; lodicules 2, truncate-cuneate. 

I n d. O r. : Ceylon ; Pillagodda Valley , Buddegama S.P., 50 m. , 11 
February 1908, A. W, Wmter--Mahupmgm ; cult, at Bandara- 
walla, 14*— Mahapangiri ; Thw. Enum. C. P. 2733, comm. 

Dr. Trimen February 1884-— the common 'Maana ’ grass of 
Ceylon; Bot Gdn, Peradeniya, obtained from Mr. Breitstein, 
Galle, April 1898— the old citronella grass, called winters grass. 

Cyfubopogon winterianus IcidB htm referred to under C. nardus as the 
other grass * the old Citronella grass,’ cultivated in Ceyloii, which , also 
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yields citronella oil. In Java this species is by far the most commonly culti- 
vated, and it produces a much superior type of oil than C nardtis. While 
C. nardtis is preferred as the source of citronella oil in Ceylon, under the 
local conditions prevalent there, C winierianns is the species which is chosen 
for all the plantations of citronella grass which have been formed in Java, 
Formosa, Guatemala, Honduras and elsewhere. These plantations carry 
a very large acreage of grass, and many tons of oil are produced annually. 
The main constituents of the oil are geraniol, citronella and citronellol. 
The percentages of these substances are very much higher than in the oil 
oht^ed from Q ttardiis. 

With regard to the question whether C wmierianus is a distinct 
species, or should be considered as a variety of C, nardus only, the follow- 
ing facts may be recorded 

(1) The panicles of C. winterianus are much more effuse and ample 
than those of C nardus. 

(2) The nervation of the lower glume of the hermaphrodite spikelets 
of C winieriantis is very distinct, and the lower, glumes themselves seem 
to be of a firmer texture, i 

(3) The leaves are broader and shorter in C. winterianus. 

While this enumeration of differences may not sound very impressive, 
they do, when taken together, continue to give the plant a very different 
facies, and I have, therefore, decided to maintain C. nuinierianus as a 
distinct species. 

3. Cymbopogon citratus (DC.) Stapf, in Kew Bull. 1906, 357 
(1906). 

Andropogon citratus DC. Gat. Hort. Monsp. 78 (1813). 

A. citriodorum Desf.in Tabl. EcoleBot. ed. 2, 15 ( 1815) nomen nudum. 

A. roxburghii Nees in Wight, Cat. no. 1699 (1833) nomen nudum, et 
in Steud. Syn. PI. Glum. 395 (1854). 

An aromatic perennial grass, throwing up dense fascicles of leaves 
from a short oblique annulate sparingly branched rhizome. Culms up 
to 2 m. tail, smooth and glabrous, solid below, pruinose below the nodes. 
Leal-blades linear, long-attenuate at both ends, tapering at the tip to a long 
acuminate or setaceous point, up to 90 cm. long, by 2 cm. wide, with a 
strongly marked mid-rib, white above, prominent below, firm, glaucous 
green, smooth on the surface in the lower two-thirds, rough on the 
margins and on the surfaces towards the tip ; sheaths terete on the culms, 
coriaceous, quite glabrous and smooth, striate, thinner on the margins, 
those of the barren shoots much broader below and overlapping, smooth 
and glabrous ; ligules not more than 2 mm. long, chartaceous, rounded or 
truncate. 

Inflorescence a large, loose, decomposed, nodding panicle, up to 60 cm. 
long, 4r-9-noded, branched and rebranching, each division issuing from a 
spathe-like sheath with or without a leaf until the final ramification is a 
peduncle issuing from a spatheole and carrying a pair of racemes ; spathe- 
oles ^ very narrow, linear-lanceolate when flattened, 14-18 mm. long, 
mddish to rich russet in colour ; peduncles 6-10 mm. long, glabrous; 
joints of the fragile raceme slender, 2-3 mm. long, ending in a denticulate 
cup, somewhat compressed, ciliate on both sides, hairs 3 mm. long ; 
pedicels similar but shorter ; racemes 2‘-nate, finally spreading at right 
angles or epinastically deflexed, 14-24 mm. long, usually tinged with 
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subsessile, the other shortly pedicelled. hairy 
m the fork. Lowes t pair of spikelets in the sessile raceme homogamous^ 
cf, pedicel of the pedicelled spikelet not swollen, all remainin<y pairf in both 

acutely acuminate, 5-6 mm. long, unawned. Loiver glume chartaceous 
spikeleh fiat or shallowly concave on the back, con- 
S ^ f’ 2 -k^led, scabemlous on the keels, intracarinal nerves 0 

or 1 , upper gMme boat-shaped, rounded on the back below, keeled up- 
Twlg ^ f glabrous Lower floret empty; lemma a hyaline-line£, 
oblo^ scale 3-4 mm. long, 2-nerved, ciliate above; palea absent. Upper 
ilwet $; Imear-acute, about 4 mm. long, usually entire and awnless, 
at the most with a smdl bnstle from the 2 -lobedtip; styles 2 stigmas 
plumose , stamens 3 ; anthers 2 mro. long. Pedicelled spikelets r? or neuter 
linear to rabulate-l^ceolate. Lower glume 7-9-nerved ; upper glume 2- 
nerved. Florets reduced to a hyaline scale. 


Burma ; Mergui, September 1834, Griffith 303 ; Tenasserim, D. Heifer. 
Ind. Or.: Matos; 1699, Herb. Wight; Herb. Rottler. Ceylon- 
cult at Craig, Bundaxawalla. ’ 


This species, known as the West Indies Lemon-grass, is found in 
cumyation only. In the area under consideration it is cultivated on a 
restricted scale m Ceyl^ for its oil. It is, however, often grown as a pot 
plant both in India and Burma (Rhind, Grasses of Burma), where itis used 
as a flavour for cumes and kept in the house ‘because it smells nice’ 

rfX ^^^eenous to Ceylm, it is the centres 

ot the leaf-buds which are used to flavour curries, and these are sold in 
ev^ ^zaar in the island. It is planted on a vast scale in various parts 

of South America, m Africa and in Indo-China. 

constituents of the oil yielded by this species resemble those 
Lemon-grass, Cymbopogo^i flexmsus, but it 
contains less crtral and is less soluble in alcohol. It is used for the 
ptrrposes. 


Andropogon martinii Roxb., Flor. Ind, 1 , 280 (1820). 

Lymbopogon martinianus Schult., Mant. 2 , 439 (1824) 

( 1833 ^'^'''’^''^'''' ^'^'^'''''*^^^^ Pefersb- ser. 6, 2 , 284 

“ Atkins., Gaz. N. W. Prov. 

6. 609 affix'' vox. genuhms Hack, in DC. Monogr. Phan, 

A. schoenanihiis Yor. martinii VLooV. I Brit Ind. 7, 204 (1896\ 
An aromatic i^rennial grass from a short stout woody roSck 
e(S“a.Ta ™ Ballock), te«e, smooth aJdSoi 

linear-IaSeoSe^r wiioA sparingly branched. Leaf-blades 

. or lanceolate tapering to a long filiform acuminate point 
f^any rate rounded and amplexicaul at the SsTfla? up to 
50 cm. long, the uppervery much shorter, by 1-3 cm. broad vSV cdatoL^^^ 
ittaoous or ptmnoso below, smooth, .44 soabShSrir.”siS« 
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coarsely scabrid on the margins, with a median nerve which is prominent 
below ; shorter than the internodes, very glabrous, smooth, striate, 

auriculate above, those of the culm tight and clasping, those below looser, 
falling from the culms and breaking up into fibres ; ligules oblong, scari- 
ous, 2-3'mm* long« . . 

Inflorescence a linear-oblong false decompound panicle, up to 30 cm^ 
long by 5 cm. wide, often much smaller, loosej or dense and interrupted at 
the base, the primary axis carrying 2-3 branches at each nodej each of these 
ending in a spatheole which carries a peduncle crowned with a pair of 
racemes, each internode of the axis subtended by a bladeless sheath; 
spatheole 1 -8 mm. long, turning orange, orange-red and finally reddish at 
maturity, elliptic-acute in shape when flattened, many-nerved, hyaline on the 
margins; peduncle 1.5-6 mm. long or longer, wiry* slightly dilated above, 
smooth and glabrous; racemes epinastic at maturity, 15*18 liim. long* or^ 
subsessile the other shortly pedicelled* Joints 1*5-2 mm. long* linear- 
subclaviform, flattened on one face, convex on the other, densely ciliate 
along the margins ; pedicds similar but slightly longer, both ending in 
toothed cups. Lowest pair of spikelets in the subsessile raceme homo* 
gamous* c? or neuter, pedicel of the pedicelled spikelet grossly swollen^ all 
other pairs of spikelets in both racemes heterogamous. Hermaphrodite 
spikelets excluding the wings, elliptic-oblong or oblqng in shape, 4-4.5 mm. 
long with a short bearded callus acute at the tip, Lowef glume shape 
and size of the spikelet, 2*keeled in the upper half* winged on the keels, 
flat on the back above, but with a narrow slit-like furrow in the lower half 
which appears as a rib on the inner surface, emarginate or 2-lobed at the 
tip, smooth and very glabrous, greenish yellow or straw-coloured ; upper 
glufne as long as the spikelet, boat-shaped, rounded below> keeled above, 
with a comparatively broad wing on the keel, smooth and glabrous. 
Lower floret empty ; lemma a hyaline scale, 3 mm. long, nerveless or very 
faintly 2*nerved, ciliate on the margins in the upper half ; absent 
Upper floret lemma about 3 mm. long, hyalme, very narrow, cleft to 
the middle above, awned in the slit ; absent ; stamens 3 ; anthers 

1-1*5 (2) mm. long ; awn 16 mm. long \ column 8 mm. long, twisted ; 
styles 2 ; stigmas pilose. Pedicelled spikelets cT, elliptic-acute in shape, 
3*5“4 mm. long. Lower glume shape and size of the spikelet, many* 
nerved, smooth and glabrous, 2-keeled in the upper half and scabrid on 
the keels ; upper glume as long, 3-nerved, smooth and glabrous. Plorets 
reduced to a hyaline oblong scale, 2-nerved, ciliate on the flaps, wrapped 
round three stamens with anthers l-2*25 mm. long. 

Ind. Or. : Assam ; Khasia, Sohiung, 1400 m., 29 October 1872, 
C B. Clarke 19141 ; Dhake, 1 June 1871, idem 16735 ; Manipur 
State, Imphal, 800 m., 28 October 1945, A. A.Bullock—(SA% 2 x^^ 
hillside; tufted grass 10 ft. high; Naga Hills, Sakhabama, 
1300 m., 27 October 1935, N. L, Bor 6664 ; ibidem, 8 August 
194:2 s idem 16122i 

Central India ; Rajputana, Merwara, 4 January 1886, L F, Duthie 
4921 and 4921a ; Chota Nagpur 600 m., 21 November 1890, 
7. y. Wood 173 ; Nimar District, May 1902 ; Basim District, south 
of Berar valley, E> F. Fernandez ; Nagpur, Wardha, 19 December 
1902, R. E. P. Herbarium 17923 ; Sylari, Khajin forest, 29 Octo- 
ber 1909, H H Hatties 2404 ; N. Chanda, Sathbaini Pahar, 
H^ H* Hames 3630; H H Haines 2865 ; Amnasti, 

10 
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Berar, 30 November 1902, E. G, Fernandes 3 ; Airjhar forest 
16 November 1910, H. H, Haines 3628-00^011 soil 
Western India ; Mt m., November 1888, J, S. Gamble 

21010 ; Dharwar, Haveri, 1 January 1890, W. A, Talbot \ Dhar- 
war, Yelvigi, C A. Barber 6138 ; Singhur, 20 October 1907, 
W. A,- Talbot s.n*; Mt Abu, Gurusikur, 25 October 1936, 
Blatter 2665 ; ibidem, -Pergaon, 28 October 1916, Blatter 2648 
and 2544. 

Eastern India ; Bihar, Monghyr, Wallich 8795 ; Singbhum, II 
November 1902, H, H. Haines 480 ; ibidem, Birda forest 
November 1898, H. H, Haines 89b ; ibidem, Noada, 450 m,, 15 
November 1883, C B. Clarke 34251A ; ibidem, October 1894, 
Mokim 1401 ,* Saranda, 600 m., January 1881, J. S. Gamble 9121; 
S. Damuda Ghats, November 1880, J, S, Gamble 8624 ; Koderma 
forest, Hazaribagh, 15 November 1916, H H Haines 5308; 
East India, Bengal, Griifith ex Herb. Lehmann 1845 ; Pathagntta, 
W. Mymensingh, 26 September 1868, C B. Clarke 7814 ; Punka- 
bari, 15 November 1870, C. 13842. 

North-west India; Pathankote, 150 m., 9 September 1874, C B. 
Clarke 21962; Beas, Chenab, Doab. October 1840, T. Thomson \ 
Rawalpindi, 500 m., September 1928, R. R. Stewart 10112; 
Rajmahal, Jaequemont 166 ; Sakesar, northeast slope, 900 in., 
10 November 1902, J. R, Drummond 14545 ; Kamal, 5 October 
1886, y. R. Drummond 2 1107-21114. 

North-west Himalaya ; Kashmir, Jhelum Valley, 600 m., Octotier 
1875, C B. Clarke 27378 ; Chamba 900 m., 3 October 1874, 
C B. Clarke 24295 ; Hilcote, Caran Range, Hazara, 2 September 
1899, Inayat) Shohal, Kagan, 9 August 1899, Inayat\ Chamba, 
between Kulel and Musroond, 4 September 1896, G. A. Gammie 
18475; J R Duthie 20709; Susal pass, Black Mountain, 7585, 
y. yi Duthie ; Baluchistan, Wain Tangi forest, 1100 m., 11 
November 1888, y. H. Lace 3967. 

Central Himalaya ; Simla, Jaequemont 1516 ; ibidem Collett leg, 
1902; ibidem, Haripur, 1000 m., 4 November 1877, J, 5. Gamble 
5730A ; ibidem, Giri valley 1600, September 1877 Collett 5388A; 
Almora, Mundakini river 900-1800 Maddest ex Herb. 

Hook.; Garhwal, Adh-badhri, 1400 m., Strachey & Winter^ 
bottom 3 ; ibidem, June 1845, T Thomson ; ibidem, Kanda, 
Mandal Range, 31 May 1902, Inayat 26010 ; Tehri, 1300 m., 
14 September 1948, W. Koelz 21778 ; Nepal, Wallich 8794 N. 

Northern India ; Saharanpur, Siwaliks, November 1892, J, S* Gam- 
ble 23995 ; Dehra Dun, Maidan, December 1890, L S. Gamble 
22363 ; Saharanpur, November 1845, T Thomson ; below 
Mussoorie, 27. July 1899, y* F. DtUhie 23036; Aglar, Mussoorie, 
August 1931, R. R. Stewart 12334; Bundelkhand, 17 December 
1886, y. y: 6564. 

Madras; Coimbatore, Hanore R. F., Kollegal, 10 February 1924, 
K. C Jacob 17312; Salem District, Yercaud, 2 March 1927, 
K. C Jacob 18068 ; Kistna District, Kondapalli Hill, 31 July 1907, 
AT. C Jacob 7989 ; Cuddapah, 800 m., Feb. 1883,- Y. 5. Gamble 
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10843 ; Pulneys, SauUire 792 ; Coimbatore, Satzymungallam, 
March 1^02, Bourne ; ibidem, Burgur Hills, March 1902, Bourne 
6429 ; Nilgiris, near Ooty, May 1940, B. Burner ; ibidem, Hohe~ 
nacker Q33 ; Coimbatore, September 1900, Bourne 2548; 
Kodaikanal Ghat, 9 July imS, Bourne 1343, 1344, 1345 ; 
Burliar, Nilgitis, 12 February 1901 , Bourne 2544. 

■ Cymbopogon martinii is possibly, from one aspect at least, the most 
interesting of all the Indian Cymbopogons, and for this reason, it is the 
only one of them all which exists in two remarkably similar forms, each 
form being the source of an oil which is quite different from that of the 
other. 

These two forms, motia and sofia from their vernacular names, can be 
distinguished from one another in the field by certain vegetative characters, 
and also by their odours when crushed. In the herbarium, nobody has 
so far succeeded in demonstrating that they differ morphologically in any 
material respect from one another. • 

The only botanist who has investigated these two forms of C. mar- 
tinii is, as far as I can gather, Burkill, who published an interesting 
account of a journey he made in 1908 in Berar and the neighbouring 
areas to study this particular species. His paper \Proc. and Jour. Asiat. 
Soc, Bengal, 3, (1909)] is entitled, ‘ First Notes on Cymbo- 

pogon martinii Stapf ’, but unfortunately this seems to have been the only 
paper published by him on the subject. 

Burkill discovered that the two forms were so different in the field 
that after a short time he had no difficulty in distinguishing one from the 
other, even at a distance. These differences he summarises as follows. 

In motia the upper surface of the culm leaves makes a right or obtuse 
angle with the culm ; the grass grows in scattered patches, and there are 
few radical leaves at the base. In soHa, by contrast, the upper surface 
of the culm-leaves makes an acute angle with the culm, the grass grows 
in dense masses and the radical leaves are many. The two make 
(Afferent demands upon the habitat which has an effect upon their distribu- 
tion. Motia, for example, demands more sun and less moisture rhan the 
other form. Although these preferences for habitat do tend to make the 
areas of distribution separate, these areas do meet and overlap. 

In places where such an overlap occurs, Burkill was confident that 
certain specimens showed a mingling of the field characters and also 
odours which could be described as a mixture of the two odours charac- 
teristic of each form. He assumed that these must be hybrids by which 
he tacitly suggests that these two forms are distinct species, as indeed, 
they would have to be if only some morphological difference could be 
found to separate them in the herbarium. 

, The form is the source of palmarosa oil, a valuable commodity 
which is exported in large quantities from India to Europe and America.. 

The main constituent of the oil obtained from the variety motia is gera- 
niol in a yield of 80-90 per cent, of the distillate. The oil is used largely 
in the manufacture of soap, to which it gives a lasting odour of roses 

Guenther mentions that it is also used for flavouring tobacco. 

Oil of ginger-grass also contams geraniol, but only 36-66 per cent, of 
its bulk. _ The remaining constituents are cafvone, dipehtene and limone. 
Tins oil is used as a cheap perfume. 
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5. Cymbopogon caesius (Nees) Stapf, in Kew Bull. 1906, 341, 360 
(1906). 

Andropogon caesius Nees in Wight, Cat nos. 1700a, 1700b (1833) 
nomen nudum ; et Nees ex Hook, et Am. Bot Beech. Voy. 244 (1838) 
descr. 

A, sckoem?Mus subsp. gemcimis var. caesius Hack, in DC. Monogr. 
Phan. 6, 610 (1889). 

A, schoencctithus var. gracillinms Hook. f. Flor. Brit. Ind. 7, 205 
(1896). 

An aromatic perennial tufted grass with a short rhizome. Culms up to 
2 m. tall, usually erect but occasionally geniculate, with many buds at the 
base, with wiry, terete, glabrous and polished intemodes which are longer 
than the sheaths, glabrous at the nodes. J^eaf’blades linear^acuminate 
from a rounded but not cordate base, up to 30 cm. long, 1 cm. broad, 
ending in a long attenuate membranous tip, glabrous, smooth even on the 
margins, light green or sometimes faintly glaucous, very minutely ciliate 
along the margins, drying reddish or russet ; sheaths at first clasping and 
tight, eventually slipping from the internodes, smooth and glabrous, 
striate ; ligule membranous, becoming firmer with age, up to 3 mm. long, 
rounded at the top. 

Inflorescence a narrow spathaceous panicle up to 20 cm. long, 4 cm* 
broad, usually fairly loose but occasionally congested; axis wiry, smooth 
and glabrous, 4-"6-noded; branches 3~4-noded; ultimate branches carry*- 
ing a spatheole from which emerges a peduncle crowned by 2 racemes ; 
peduncles filiform, 5-7 mm. long, glabrous ; spatheole narrowly lanceolate^ 
acuminate 12-20 mm. long, turning yellowish or reddish ; racemes 2-nate, 
12-18 mm. long, divergent, eventually epinastically deflexed, one subsessile 
the other with a bare base; base of the subsessile raceme swollen and 
fused to the swollen ^dicel of the lowest pair spikelets ; joints of the 
fragile racemes about 2 mm. long, filiform, somewhat compressed, hairy 
on the sides and the back with snow-white hairs up to 3 mm. long, ending 
in the crenulate cupular tip ; pedicels similar to the joints but shorter ; 
homogamous spikelets at the base of the sessile raceme one pair. Hernia- 
phrodiie spikelets oblong, slightly wider above the middle, subobtuse 
3*5-4 mm. long, glabrous. Lower glmne shape and size of the spikelet, 
fiat on the back with a fine median groove in the lower half, 2-keeled, 
keels narrowly winged from the middle upwards with 2 fine intracarinal 
nerves on each side towards the keels ; upper glume narrowly boat-shaped, 
acute, rounded below, keeled above with a very narrow wing on the keel, 

3- nerved. Lower floret empty ; lemma oblong, truncate, 2-nerved, hyaline, 
ciliate ; palea absent. Upper floret ^ ; lemma about 3 mm. long, 2-fid to 
the middle, awned; palea not seen; aw7i 10-14 mm. long; column chest- 
nut-brown, 5-6 mm. long ; styles 2 ; stigmas plumose, purple ; siame?is 3 ; 
anthers 2 mm. long. Pedicelled spikelets J', linear to lanceolate^oblong, 

4- 5 mm. long, green, turning rosy. Lower glume shape of the spikelet, 
convex on the back, 10-nerved ; upper glume similar, 3-nerved. Florets 
reduced to a hyaline lemma enclosing the three stamens; aiithers 2 mnt* 
long. 

Ind. Or. : Madras; Herb. Wight, 1700b (type of Andropogon caesius 
Nees gluma 4-nerve); Herb. Wight, 1700a, 1806, 3348, 3090; 
Madras Collection, llionison 1629, 102 ; Chingleput, November 
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1885, S, Gamble 17180; Adyar, My 1886, /. S. Gamble 17627; 
Coimbatore, 7 November 1900, C A* Barber 2558, 2588, 209 ; 
Tiiinevelly, Courtallum, 29 June 1901, C. A. Barber 3315; Kumool, 
19 Oct. 1901, C A. Barber 248; Coimbatore, Cang*anur, 10 Aug. 

1902, C A. 4455 ; South Arcot, Man 1903, C A, Barber 

6060; Bellary Farm, ImilSiQS, C. A. Barber 6577; Tinnevelly, 
Aulankolam, 30 June 1904, Q A. Barber 3346; Kistna Dist, 
Hanumantapalli, 12 Aug, 1907, G A, Ba7'ber 8180; Bellary, Sept 

1903, Bour7ie ; Near Coimbatore, Mar. 1902, Bourne; Cudda- 

pah, July, Bourne ; Kalyandrug, August, Bour7ie ; Coimbatore, 
Sullipalayam, 4 Sept. 1910, C.E.Q Fischer 2165; Travancore, 
Shencottah, 8 Sept 1913, Caider & Ramaswami 721; Nellore 
Dist, 25 July 1914, Ra7naswami; Chingleput, Vandalur, Herb, 
Madras, 11612; Chittoor Dist, Horslykonda, 6 May 1918, Madras 
Herb. 15483; Bangalore, 31 Get 1923, s.n. 'Kachi’ 

grass ; Salem Dist, Hosur Range, Mar. 1926 ; Coimbatore, 
Kollegal, 8 Jan. 1930, Naganathan 19401. 


Rao & Sudborough [Jour. Bid, InsL Sc, 8 A: 8 (1925)], investigated the 
properties of the oil obtained from a grass abundant in the neighbourhood 
of Bangalore, known as Kachi grass. They very properly took the precau- 
tion of sending a specimen of the grass they were experimenting with to 
Kew, in order that its identity could be established. The specimen was 
identified as Cymbopogon caesius, and there is no doubt that the specimen, 
still at Kew, is that very species. 

Rao and Sudborough found that the chemical composition of the oil 
approximates very closely to that of the variety of Cymbopogo?i martinii, 
known as soHa or ginger-grass. In fact, both of the oils contain as their 
principal constituents dipentene, lemonene, geraniol and perillic alcohol. 
Small quantities of the oil are, apparently, distilled locally, but there has 
been no attempt to build up an industry in this particular oil. 

The grass itself has a wide distribution in Madras State, but is not 
found elsewhere in India. It is particularly common about Bangalore and 
on the Mysore plateau generally. It resembles C martinii in the sessile 
spikelets, but the habit and vegetative parts diverge widely from one 
another. C, caesius is on the whole a glaucous plant with narrow leaves 
rounded at the base, the panicle remains a yellowish or glaucous green 
colour at maturity. C, marimii, on the other hand, has dark green leaves 
(at least on the upper surface) very broad and cordate at the base and the 
panicle turns red, often a bright red, at maturity. 

6, Cymbopogoo polyneuros (Steud.) Stapf, in Kew Bull. 1906 
351(1906). 

A?idropogon versicolor Nees in Wight, Cat. no. 1705 (1833) nomen 
nudum ; non Steud. 

Cy77ibopogon versicolor (Nees) Wats, in Atkins. Gaz. N. W. Prov Ind 
392(1882). ma, 

Andropogon polyneuros Steud. Syn. PI. Glum. 385 (1854). 

A, schoenanthus subsp. genumus var. versicolor Hack, in DC. Monosr 
Phan. 6, 610 (1889). 

A perennial aromatic caespitose grass from a knotted woody rootstock. 
Culms up to 120 cm. tall, often closely tufted, erect, terete, woody, smooth 
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and glabrous, simple. LeaMlades linear, attenuate to a long acuminate 
filiform tip, sub-cordate at the base, apparently smooth and glabrous even 
on the margins, somewhat glaucous, up to 30 cm. long, 10 mm. wide ; 
sheaths on the culm tight, clasping, very glabrous and smooth, those of 
the basal intemodes rather loose, scarious, persistent ; ligule membranous, 
becoming chartaceous, up to 4 mm. long. 

Inflorescence an erect oblong panicle, very often the raceme pahs 
racemosely arranged, never branched to more than the second degree, 
30 cm. long or less, up to 3 cm. broad ; joints of the axis terete, . smooth 
and polished, glabrous, dilatmg below the node ; spatheole 2*5 cm. long, 
narrowly elliptic-acute, smooth and glabrous, many-nerved, turning red ; 
peduncle 6 mm. long, smooth and glabrous; racemes 1*5-2 cm. long, 
divergent forming a straight line, one subsessile, the other pedicelled ; 
joints of the raceme 2 mm. long, compressed and 2-angled, long ciliate on 
the angles, slightly dilated above into a 2-tooth cavity; pedicels almost 
exactly similar. Lower paii* of spikelets of the subsessile raceme homo- 
gamous, cTj pedicel of the pedicelled spikelet not swollen and adnate, 
remainder of the spikelet pairs in both racemes heterogamous. Herma- 
phrodite spikelets 4-4*5 mm. long, oblong-elliptic-acute, often suffused 
with various shades of mauve or purple. Lower glume and size of 
the spikelet, 2-keeled from the middle upwards, with 2 intracarinal nerves 
and no central nerve, smooth and shiny on the back, flat or slightly convex 
in the upper half, in the lower half with a deep slit-like groove running 
from the base to the centre of the glume, appearing as a rib on the inner 
surface, winged on the keels, scabrid on the margins of the wings ; upper 
glume boat-shaped, keeled in the upper half, winged on the keel, and 
scabrid on the wing, otherwise smooth and glabrous, polished, 3-nerved. 
Lower UorH empty ; lemma a hyaline ciliate elliptic-acute scale, 3-3.5 mm. 
long, 2-nerved; absent. Upper floret narrow, hyaline, cleft 

to the middle, awned in the sinus; palea absent; aw?i 16 mm. long; 
column chestnut-colom*ed, twisted, 10 mm. long;^/^j^^;^^3; aiithersl mm, 
long ; 2; 2, purple, plumose ; lodicules 2, truncate-cuneate! 

Pedicelled spikelet cT, elliptic-acute in, shape. Lower glume shape and size 
of the spikelet, 9-neived, keeled in the upper half, scabrid on the keels, 
otherwise smooth and glabrous ; upper glume 3-nerved, membranous^ 
boat- shaped. Florets reduced to a hyaline scale and wrapped round the 
3 stamens; anthers 2-2*5 mm. long. 

I n d. Or. : Madras, Nilgiris, 1851, Hohejiacker 933— type of Andro- 
pogon {Cymbopogo7i) nardoides 0 minor Nees ; Herb. Griffith 
6769; Herb. Wight 1705 — Andropogon (Cymb,) versicolor Nees * 
Pykara, 2000 m., 1883, J, S, Gamble 11834; Burliyar 1000 ni.' 
Nov. 1889i /, S, Gamble 22555; Ootacamund, 2000 m., Sept^ 
1884, J, S, Gamble 15326 ; ibidem, Aug. 1885, J, S, Gamble 
16648 ; Doodabetta, Sept. 1889, Bourne; Herb. Wiaht 3094- 
Nilgiris, Perrotiet 1269; ibidem, Schmidt Govt. BoL 
Garden, Ootacamund, Dec. 1903. 

[obviously quoting from the Tropical AgricuU 
iurisU o73 (1901)], this grass is known as Delft grass from the fact that 
it is found growing on an island of that name, lying between Ceylon and 
Juidia, in the Palk Strait, where it is said to be a valuable fodder for 
horses. There are no specimens at Eew from this place, so' that I am not 
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able to confirm his statement, but if the grass found on Delft Island is 
actually C. poly 71^^^ growing at an elevation quite strange to it, 

as will be seen from the distribution given above. According to Stapf 
(Kew Bull, 1906, 345), this plant grows at high elevations in the Nilgiris 
and in Ceylon, I have not, however, found any specimens from Ceylon at 
Kew which could be called C, polyjieuros. The type specimen is at Kew, 
and is distinguished by a superficial resemblance to C. but the 

lowest pedicel in the subsessile raceme is not swollen. As Stapf says, 
the glaucous leaves are more or less suffused with purple, and the upper 
spikelets on the raceme are also suffused with purple. 

There is a further difference, namely, the oil derived by distillation from 
the grass bears no resemblance to palmarosa or ginger-grass oil, but has a 
pleasant penetrating odour of anise or fennel. The yield is said to be low. 

7. Cymbopogon osmastonii R. N. Parker, in Fedde, Repert Sp. 
Nov. 31,126(1932). 

A perennial caespitose grass. Ctdms up to 120 cm. tall, erect, terete, 
slender, polished, smooth and glabrous, even at the nodes, simple, , with 
intavaginal innovation shoots. Leaf -blades flat, linear, long-acuminate 
ending in a filiform to setaceous point, up to 18 cm. long, 7-10 mm. wide, 
rounded or subcordate at the base, semi-amplexicaul, smooth and glabrous 
on both surfaces, smooth on the margins in the lower half, coarsely 
scabrid in the upper half, the upper erect not spreading, sheaths of the 
culms shorter than the internodes, tight, clasping, smooth and glabrous, 
striate, the lower sheaths looser and not twisted (fide Parker) ,* ligules 
very short, scarious, rounded above, hardly 1 mm. long. 

Inflorescence a narrow oblong panicle, 15-25 cm. long, about 3 cm. 
broad, about 7-noded; internodes of the axis up to 12 cm. long at the 
base, gradually decreasing towards the tip, smooth and glabrous, terete 
below, becoming 2-angled towards the tip; branches at the nodes 1-3, 
usually branching only once and then ending in a spatheole which contains 
a peduncle crowned by a pair of racemes ; spatheole 8-14 mm. long, 
glabrous, many-nerved, green or turning red, narrowly elliptic-acute when 
flattened, hyaline on the margins ; peduncles up to 10 mm. long, smooth and 
glabrous,- somewhat dilated at the apex; racemes 7-10 mm. long, divaricate 
eventually epinastically deflexed, one sessile or Bubsessile, the other shortly 
pedicelled ; joints and pedicels up to 1-75 mm. long, linear, somewhat 
compressed, densely ciliate on the edges with very short (0*5 mm.) hairs. 
Lowest pair of spikelets in the sessile raceme homogamous, cT, pedicel of 
the pedicelled spikelet not swollen, remaining pairs of spikelets in both 
racemes heterogamous. Hermaphrodite spikelets 2*5-3 mm, long, with a 
short bearded callus, elliptic-acute in outline excluding the wings, greenish 
or purplish. Lower glume shape and size of the spikelet, 2-keeled in the 
upper half and winged on the keels, smooth and glabrous, flat in the 
upper half but with a slit-like furrow in the lower half which appears as 
a rib on the inner surface, nerveless apart from the keel nerves, scabrid on 
the wings ; upper glume as long, boat-shaped, rounded on the back in the 
lower half, keeled above with a narrow wing on the keel, 3-nerved, smooth 
and glabrous, scabrid on the dorsal wing. Lower floret empty ; lemma 
2-2*5 mm. long, elliptic-acu^, faintly 2-nerved, ciliate on the margins; 
palea absent. Upper floret lemma extremely narrow, cleft at the tip 
into two setaceous lobes, awned in the sinus ; absent ; awn imperfect 
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about 2 mm. long ; styles 2 ; siigmm plumose, purple ; stamem 3 ; anthers 
mm. long*. Pedicelled spikelets almost 3 mm. long, c?, strongly 
nerved, golden brown or purplish. Lower glume shape and size of the 
spikelet, obscurely 2-keeled above, 9-nerved, smooth and glabrous but 
scabrid on the keels ; upper glume^ boat-shaped, rounded on the back, 3- 
nerved, membranous. Florets reduced to a hyaline elliptic-acute scale 
wrapped round the 3 stamens ; a7ithers 1*5 mm. long ; lodicules 2, fleshy, 
truncate-cuneate. 

Ind. Or. ; Uttar Pradesh, Kheri District, Osmaston 1430 (Type in 
Herb. Dehra Dun.); ibidem, October 1931, Forest Ranger. 

The specimens of this grass at Kew come very close to C. martinii, 
in so far as the leaves are concerned, but differ from it in the awnless 
spikelets, in the lowest pedicel of the subsessile raceme not being sw^ollen, 
and in the smaller sessile and pedicelled spikelets. It somehow gives the 
impression of being diseased, though the spikelets do not appear to 
harbour any fungus. As Parker truly remarks, the grass is perhaps closest 
to C polyneuroSy but even so, its facies is very different, and judging by 
the specimens at Kew, the short, squat, pedicelled spikelets and the 
awnless condition, are quite sufficient to separate them. It is cultivated 
in the Botanic Garden at Dehra Dun. 


{To be continued) 


LOCAL AND SCIENTIFIC NAMES OF COMMERCIAL 
FISHES OF BOMBAY^ 

■ ■ ^ 

C. V. Kulkarni, M.SC., Ph,D. 

Assistant Director oi Hsheries^ Bombay 

Correlation and standardization of the common or local names 
of fishes present a difficult problem the world over, but it is all the 
more baffling in a multi-lingual country like India. To avoid the con- 
fusion, recourse must be had to scientific terminology, but even here 
the correlation of scientific and local terms, which is essential, does not 
exist This condition makes confusion worse confounded, and persons 
aspiring to study fisheries on a scientific basis and to keep records in a 
systematic manner are completely at sea. 

Fishes of different species or even different genera have sometimes 
a single local name, while the same fish may have different names in 
adjoining localities or at different stages of its growth. What is known 
as * Halva * in Bombay (Black Pomfret) is termed * Saranga ' in Malvan 
and the * Halva ^ of Malvaa (Silver Pomfret) is the * Saranga ’ of the 
Bombay market Similar confusion is prevalent in respect of many 
other fishes also. Determined efforts are therefore necessary to reduce 
this confusion as far as possible. 

Similarly, some of the scientific names are changed on account of 
international rules of nomenclature and the law of priority. Even terms 
of common usage, such as Stromateus iSerra7iuSy bxq changed to 
Pampus^ndi Ephiephelus^ which are rather difficult to get acquainted 
with, at the outset. Some publications use the older names, whereas 
others resort to changed nomenclature, causing bewilderment in the 
minds of readers. It is, nevertheless, necessary that scientific workers 
should be familiar with these changes. References to these taxo- 
nomic alterations are scattered through different publications, which 
may not be easily accessible. 

It is proposed, therefore, to give, as far as possible, the latest scien- 
tific names along with their local (Bombay) and English equivalents. 
Whenever terms prevalent at Karwar (Kannad), Malvan (Marathi- 
Konkani) andBulsar (Gujarati) are available they are also mentioned. 
These terms are indicated by the capital letters of the respective 
languages preceding them, namely K, M and G. Most of the taxono- 
mic changes have already been accepted and published by such eminent 
authorities in ichthyology as Drs. Weber and de Beaufort in their 
memorable volumes on ‘TheFishes of the Indo- Australian Archipelago ’ 
and Dr. Herre.^ The nomenclature used by Day in his ‘ Fishes of 


^ Published with the kind permission of Dr. S. B. Setna, Director of Fisheries, 
Bombay, to whom I am indebted for his constant encouragement in the compi- 
lation of this paper. 

^ Herre, A. W. C.T. (1941) : A list of Fishes known from the Andaman Islapdst 
Mem, Ind, Mus.Xlll: 331-403. 
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India’ and in the Fauna of British India volumes on fishes, is also 
mentioned for the sake of con-elation, as these publications are the 
only references commonly available to students of Indian ichthyology. 
Scientific and local names of oysters, crabs, clams, etc., although they are 
not fish in the strict scientific sense, are included in this list as they are 
also ‘ fishery products _ 

While furnishing the list, references to families and other scientific 
classes and sub-classes in which fishes are grouped, are purposely 
omitted in order to make the list simple. Instead, broad groups, such 
as sharks, herrings, mackerel, etc., are retained for easy reference. 

It is hoped the list will be of practical utility to both students and 
laymen. 


(K = Kannada name ; M = Marathi-Konkani name ; 

G = Gujarati name) 

Sharks, Skates and Rays 

Scoliodon sorrakowah (Cuv.)-. Son Mushi ; Sharp-nosed Shark 

Day : Carcharias laiicau^ K : Shivra ; 
dus (Kner.) M: Mori; G: Moosi 

Carcharinus melanopterus Khada; K. Tamsi Black-finned Shark 
(Q« G.) 

--ii Day : Carcharias mela- 
nopierus 

Carcharinus limbatus (Mull. Baida or Pisori; 

& Hnl) K : Khaksi 

=:Day : Carcharias limbatus 

Galeocerdo arcticus (Fbr.) Waghbeer; Tiger Shark 

= Day : Galeocerdo iigrinus G: Magra or Pa tar i 

Rhy?zchobatits djiddezisis Ranja or Lanj ; Guitar Fish 

(Fork) G : Magra or 

Buthar 

Sphyrna zygmna (Linn.) ... Kanar; K : Variocha Hammer -headed 
== Day : Zygcezia malleus Shark. 

Pristis cuspidatus Latham .... Nali or Win ; Saw Fish 

G : Vehar 

Da^yatis {Himantura) uarnak Waghya Pakat; Marbled Sting Ray 

(Forsk.) G : Warkhol 

= Day : Trygon uarnak 

Aetomylaeus macidatus (Gray) Bolad or Wagli; Bat Ray 
= Day : Myliobatis maculata K : Wagha 


Eels 

Muraena (Gymnothorax) pseu- Kilis 
djihyrsoidea (Blkr.) 

• = Day : Muraena pseudothyr- 
soidea 

Mwacnesoxtalabomides (Blkr.) Warn 


Black Eel 


Common 
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Scuntific name 


Bombay and local 
name 


English name 


Marine Cat Fishes 


Arms gagomdes (C. V.) 

= Day , : Arms sona 

■Arms-0ia : 

Arms dussumieri V.) 
Arms sagor (Ham. Buch.) 


Marine Cat Fish 


Shigala ; . 

K : Shede; 

G : Khaga 
Shighala ; . 

G : Dharawa 

Shingati ; K : Shede Marine Cat Fish 
Sbingala Marine Gat Fish 


Marine Cat Fish 


Herrings, Sardines and Related Species 


Coilia dtcsswnieri (C. V.) ... 

Tlmssocles mystax (Schri.) ... 

5= Day : Engraulis mystax 
Thr modes malabaticns (Bl.) 

■ = Day : Engraulis mala- 
baricus 

SardineUa longiceps {C. V.) ... 

=5 Day : Clupea longiceps 
Kowala coval (C.) 

= Day : Clupea Hie 
Sardinetla Umbria ia [Q, V. ) . . . 

=: Day : Clupea Hmbriata 
Siolepkorus malabarkus (Day) 
= Day : Spraielloides ?nala- 
baricus 

Ilisha elongata (Benn.) 

= Day : Pellona elongata 
Ilisha ieligera 

= Day : Pellona feligera 
Hilsa z7M<^ (Ham.) 

= Day : Clupea ilisha 

Hilsa Mi {C. V.) 

= Day : Clupea ioli 


Mandeli 
: Kati 

Kati . 


Golden Anchovy 
Anchovy 

Anchovy 


Tarli, Haid, Ranat; Oil Sardine 

K : Boige or Tarli 

Bhiljee ; K : Berza White Sardine 

Pedwa ,* K : Hesdi, Sardine 
Pedi 

Katati; G : Phansti White Bait 


Katati ;G : Phansti White Bait 

Eati White^Bait 

Palla or Pala ; Indian Shad 

G : Chasid or 
Chaksi 

Bhing ,* G : Modar Giant Herring 


Perches, Groupers, Snappers, etc. 


Laies calcar Her (Bl,) 

Epinephelus tauvina (Forsk.j. 

- 5= Day : Serranus salmoides 
Serrantcs malaharicus (Bl. 
Schn.) 

~ Day : Serranus bontoo 
— Day: Serranus semipU7ic- 
talus 

— Day : Serra?ms paiitheri- 


Khajura or Jitada ; 
K : Guri; G : Gari 
Hekru, Gobra 


Hekru, Gobra 


Cock-up or Nair 
Fish ; Sea Bass 
Giant Grouper 


Speckled 

Grouper 
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Ribbon Fishes 


Trichiurus savala Cuv, 


Silver Ribbon 
Fish 

Gray Ribbon 
Fish 


Trichiurm ImuTnela (Forsk) ... Baga 


Horse Mackerel 
Kala bangada 

Lalbi or Kala 
bangada 

Karkata bangada 


Atule kalla C.V. 

= Day : Cdvmx kalla C.V. 
Atule mate C.V. 

=« Day : Caranx affmis 
Megalaspis cordyla (L.) 

t=Day : Caranxrotileri{E\,) 
Atule djedaba 

=? Day : Caranx djeddabci 


Horse Mackerel 


Lalbi or Shitap 


Scientific 7iame 

Bombay and local 
name 

EUnebhelns maculatus (Bl.) ... 

Hekm 

= bav : Serranus maculatus 

Lut Janus johni (BL) 

Chavari tamb 

== Day : Luiianus johmt 

Liitjanus johnii 

Luijauus roseus 

Tambusa ; 

= Day : Luiianus roseus 

K: Kemmasii 

Pomadasys maculatmn (Bl.) 

Karkara 

= Day : Pristipoma macu- 


laliini 

Pomadasys hasta (Bl.) ... 

Karkara 

= Day : Pristipoma commer- 
sonii 

Therapon jarbua - ' 

Navhera, Nayada 


Croakers 


English name 
Spotted 

Grouper 

Snapper 

Red Snapper 
Grunter 

Grunter 

Target Perch 


Pseudosci<27ia diacanthus (Lac.) 

Ghol ; K : Gholi 

Jew Fish 

= Day : Scicena diacanthus 

Pseudoscimia sina (C.V •) 

Ghol 

Jew Fish 

= Day : Scicena sma 
» Day : Scioena vogleri 

Pseudoscicena soldado (Lac.) ... 

Ghol 

Jew Fish 

= Day : Scicena miles 

Johnius dussumieri (C.V.) . . . 

Dhoma 


= Day : ScicBna glauca 

Otolitkes niber Sch.) 

Dhoma ; 

Croaker 

= Day : Otolithus ruber 

. G : Dhangari ; 

K : Kudtali 


Oiolithes argenteus (C.V.) 

Dhoma ; Dhodi ; 

Croaker 

= Day : Otolithus argenteus 

Dhomi 


Oioliihoides brunneus (Day) ... 

Koth 

Dori 
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Bombay and local 

Scimtitic name name 

POMFRETS AND Thread Fins 


Pampus argenietis (Euphr.) 

= Day : Stromaieus ciner- 
eus (Euphr.) 

Pampus chi ne^isis (Euphr.) . . . 

= Day : Siromateus sinensis 
Cantor 

Parastromateus niger (Bl.) ... 

= Day : Siromaims niger 

Polynenms indicus Shaw. 

Eleuiheronema tetradactylum 
(Shaw) 

== Day ; Polynemus ietradac- 
iylus (Sh^^N) 


Saranga ; Paplet, 
ErManju; 

G : Vichuda, 
Pipad; 

M : Halva 
Kalwad (Saranga); 
K : Manju ; 

G : Vichuda 
Halwa ; 

K : Karim an ju ; 

M : Saraga 
Darha or Dadha 


Rawas ; K. Ramsi 


Efiglish name 


Silver Pomfret 


White Pom fret 


Black Pomfret 


Monk Fish or 
Giant Threadfin 

Bahniin or Indian 
Salmon 


True Mackerel, Seer Fish and Tunas 
guttatus (Bl, 


Scomberomorus 

Schn.) 

= Day : Cybiuni guitatum 
Scomberomorus commersoni 

(Lac.) 

— Day: Cybium commersomt 
Scomberoides tala C.V. 

= Day : Chorinemus toloo 
Rastrelliger kanagurta (C.) . * . 
— Day : Scomber microlepido- 
tus Rxxppell 

Eutkynnus alletteratus aifhiis 
(Cantor) 

== Day : Thymms thunnina 
Schl. 

Thunnus macropierus 

= Day: Thy nnus macropierus 
Euihynnus pelamis (h.) ... 

= Day i Thy nnus pelamys 


Surmai, Towar or 
Iswan ; 

K : Arkale 

Seer Fish 

Surmai, Towar or 
Iswan; 

K : Arkaie 

Seer Fish 

Dagol ; 
KiHalaminu 

Port‘hole Fish 

Bangada 

Mackerel 

Kuppa or Gedar ; 

K : Bugdi 

Funa 

Kuppa, Khavyala 
Gedar 

Tuna 

Kuppa, Khavalya 
Gedar 

Tuna 


Parachaetufichthys ocellatus 
(Day) 

Day : Gobius ocellatus 
Awaous stamineus (Val.) 

— Day : Gobitis striahis 


Gobies and Mud Skippers 
Kharbi 


Kharbi 


Gobies 


Gobies 
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Scieniiiic name Bombay and local 

na?ne 


Pert opthalmo don scMosseri 
(PalL) 

= Day: Periophilialmus 
schlosseri 

Boleophthalm zis dussumzeri 
(CV.) 

Boleophihalmus boddaerit 
(PalL) 


Nivti ; 


G : Levta 
Nivti ; 

G : Levta 
Nivti ; 

G : Levta 


Mullets 


Mug'il cephalm Linn, 

= Day : Mugil oeur Forsk« 


Mugil spdgleri Blkto 
Mugil engdi Blkr. 

= Day : Mugil kelaarti 
Gunther 


Boi or Mangan, 
Pilsa ; 

K t Shevta ; 

G : Magiyan 
Bhadavl or Bol 
Bhadvi or Boi 


Soles and Plaice 


Psetiodes erumei (Bl. Schn.) 
Pseudorhombus arsius (H.B.) 

Cynoglossus lingua 
Cytwglossus dispar (Day) 


Bhakas 
Lepti or lep ; 

G : Gipti 

Gipti, Lep, Shivra 
Shivra, Lep 


Other Marine Fishes 


Chirocentrus dor ah (Forsk.) ... 

Drepane punctata Linn. 
Scaiophagus argus (BL) 
Upenoides sp. 

Tylosurtis strongylurus (V. 
Hass) 

= Day; Belone strmgylura 
V. Hass. 

Hemirhamphus leucopterus ... 
Harpodon nehereus (Ham.) ... 

Spams her da^ot^. 

Day ; Chrysophrys her da 
Rachycentron canadus 
= Day ; Elacate nigra^ 
Hisiiopkorus gladius (Brouss.) 
Leiognaihus faciatus Lac. ... 

= Day: Equula iasciata 
Laciarius lactarius (BL Sch.), 
== Day : Laciarius delieaniu* 
ius 


Karli or Datal ; 

K : Bale 
Chand 

Vada ; G ; Kaski 

Chiri 

Toli 


Toll ^ 

Bombil ; 

G : Bumla or 
Gulclii 

Khadak palu ; 

G : Kharapla 
Sakla orModosa; 
K : Morvasa 
Tadmasa 
Katati 

Saundala 


English name 
Mud Skipper 


Mud Skipper 
Mud Skipper 


Mullet 


Mullet 

Mullet 


Indian Turbot 
Sole 

Sole 

Sole 


Silver Bar 

Moon Fish 
Scat 

Goat Fish 
Fullbeak Gar Fish 


Halfbeak.-Gar Fish 
Bombay Duck 


Black Sea Bream 


Sword Fish 
Silver Belly • ■ 

Big-jawed Jumper 
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ScientiUc name 
Sillago sihama (Forsk,) 


Bregmaceros 7ncclillandi 
Thompson 

Fresh 

Mystus shee^ighala^^^Y^i)*., 
== Day : Mac rones sheen- 
ghala 

Mysius cavasius (Ham.) ... 
== Day: Macrofies cava^ 
sins 

Mystus gulio (Ham.) ... 

« Day : Maerones gnlio 
Wdilago aiiu (EL) 

Ompok bimaculatus (Bl.) ... 
= Day: Callichrous bima- 
culains 

Silo7iopangasius childre 7 ii 
(Sykes) 

= Day : Silmidia sykesii 
Heterop7ieusteus fossilis (Bl.) 

= Day : Saccobra^ichus 
fossilis 

Labeo rohiia (yidsaf) ... 
Labeo calbasu (Ham.) 


Labeo iimbriaius (Bl.) 

Catla catla (Ham.) 

= Day : Catla buchanani 
Tor khudree 
= Day : Barbus tor 

Tormusullah 

Day : Barbus tor 
Puntius jerdoni Day 
= Day : Barbus dobsont 
= Day : Barbus jerdoni 
Puntius kolus 

=== Day : Barbus kolus 
Pmtius sarana (Ham.) 

^ Dzy i Barbus saraaza 
Cifrhina mrigala (Ham.) ... 


Bombay atid local 
name 

Murdi, Renvi ; 

K : Nagali; 

G: Murda 
Tenali, Khada or 
Netali 

Water Catfishes 
Shingala or Katia 


Shiogati 


Shingati 

Shivda or Pahdi; 
G: Padin 
Vanj or Valanj 
or Googawari 

Shilan or Shiland 


Nal Shingali 


Carps 

Rohu 

Calbasu or Kano- 
shi ; 

G: Kanchhi or 
Cowcchi 
Tambir 

G: Bhilji or.BeIzi 
Catla 

Mahseer, Khadra, 
Waris; 

G: Kudna 
Mahseer, Masalya; 
G : Kndna 
Khavalya or Potil 


Kplshi 

Darai or Khaval 
Mrigal or Mirga 


English name 

Whiting or Lady 
Fish 

Long-nose Catfish 
Catfish 

Catfish 

Mulley or Wallago 

White Catfish 
Stinging Catfish 

Rohu 

Calbasu or Kalbose 

Copper Carp 

Catla 

Mahseer 

Mahseer 
Jerdon’s Carp 

Kolshi 
Olive Carp 
Mrigal 


m 
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ScieniiHc 7ia?ne 


Bojnbay and local 
name 


English name 


Snake«Heads (Murrels) 


Chana marulhts (Ham.) 

= Day : Ophiccphalus 
maridius (Ham.). 

Mnrrel 

Murrel ■ , 

Ghana siriaius (BY) ... 

= Day : Ophicephalus 

siriaitis (B\l) 

n 

ft "" ' ' 

Chana leucopunciattis ... 

(Sykes) 

=: Day : Ophicephalus 
leucopunctatiis (Sykes) 

>» 

■’j . 

Chana gaclma (Ham). 

=5 Day : Ophicephalus 
gachua (tiam.) 

Dhokhs Dakii 


Other Freshwater Fishes 

Mastacembelus armatus 


(Lacep.) 

Bam 

Spiny Eel 

Anguilla anguilla (Ham.) ... 
=:Day : Anguilla benga^ 
lensis 

Ahir 

Freshwater Eel 

Glossogobius giuris (Ham.)... 

== Day: Gobius giuris 
(Ham.) 

Kharabi 

Freshwater Goby 

Notopterus notopteftis(^Si\\siG) 
= Day : Notopterus kapi- 
rat 

Chalat \ G t Patre 

Feather Back 

Garra mullya(B^ls.es) 

=r Day : Disco gnat kus 
lamia 

Mullya 

Stone Carp 

Rasbora daniconins 
Lepidocephalus ihermalis 

Dandavan 

Rasbora 

(C.V.) 

= Day ; Lepidocephalich- 
ihysthermalis 

Nemachilus botia var. aureus 

Muri 

Loaches 

Day — . 

, Muri 

Loaches 

Etroplus suratensis ... 

Kalundar 

Pearl Spot 

Estuarine Fish 


Osphronemtis goramy 

Gourami 

Gourami 


Day : 
oUax 

Prawns and Shrimrs 
Penams indicus (E. Edw.)— Kolambi ; 

K: Sunkata; 

G: Cholla 


Prawn 



Chanks and Pearl Oysters 

Thale or 
Chandkule ; 

G : Kasarachhip 

Shankh or Chank 


Plamna placenta 


Window-pane 

Oyster; 

Seed Pearl 
Oyster 

Chank or Conch 


Xanais pyrmn 
= Turbmella pyniin 


Cuttle Fishes and Squids 
Makul 


Cuttle Fish 
Squid 
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Scientific tiame 


Bombay and local 
7tame 


English name 


Penarus scmisxdcatus (de 

Kolambi ; 

Prawn 

Man) 

E : SunRata ; 

G ; ChoMa 


Leander styliferus (M. Edw.) 

Kolambi* 

K : Sun kata; 

G : C hoi la 

Prawn 

Leander poiamiscus (Kamp.) 

Kolambi; 

Prawn 

K; Sun kata ; 

G: Choiia 


Metapenaens mo ?ioceros 

Kolambi 

Prawn 

(Faber) 

Acetes indiens (M. Edw.) ... 

Kolim 

Shrimps 

Palacmon carcinus (Faber), 

Zmga; 

Freshwater 


G: Sondiya 

Prawii 

Lobsters and Crabs 


Panulirus ornatus 

Shevand 

Rock Lobster 

van d€coraiu< Heller. 

P^nulmis fasciatus (Fabr.) 

Shevand 

Common Lobster 

Scyila senata (Fork.) 

Chimbori ; 

G: Karachla 

Stone Crab 

Neptunus pelagicus Linn. ... 

Ghodi ; 

GiKamal Karachla 

Blue Crab 


Ostrea grypheides (Sch.) 
Osttea cucuUata (Born.) 
Ostrea discoidea (Gould.) 
Ml retrix meritrix 
Paphia malabarica 
Tapes bp. 


Clams and Oysters 

Kalu Oyster 

Kalu Oyster 

Kalu Oyster 

Shivali or Tisari Clams 

Shivali or Tisri Clams 

Shivali or Tisari Clams 
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OBITUARIES 

A. A. DUNBAR BRANDER 


Dunbar Brander was one of the last of the great shikaris of the 
India Forest Service under the British Administration. His service 
which extended from 1900 to 1921 was entirely in the Central Provinces. 
Brought up at his home at Lossiemouth in Scotland where he had 
ample opportunity for learning and loving the art of shooting, he 
entered the forest service after his studies at Cooper’s Hill and in 
Germany. In India he took full advantage of his opportunities for 
sport where his fame as a shikari soon became known. One of his 
last shoots in India was when he ran the Duke of Connaught’s camp 
in the sal forests of Balagliat early in the year 1921. During the 
whole of his service he was collecting material for what he used to 
describe as his magnum opus^ his book on the 'Wild Animals of 
Central India’ which is now a classic. Any form of hunting appealed 
to him whether big game, wild fowl or pigsticking in the Wardh^. 
District with the Nagpur Hunt. His knowledge and experience of 
wild life was very great, extending to the big game of Africa w:hich 
he visited while on leave. 

Those who knew him found him a most amusing and entertaining 
companion. In stature he was not large but he w’^as by no means a 
weakling. He had a great sense of humour and in spite of a pose of 
truculence he was one of the kindest of men. Like most Scotchmen 
of his time he knew" his Bible w^ell and never forgot it. 

JAMES W. BKST 


DR. MAURICE SUTER 

We record with regret the death on August 26, 1953 of this old 
and valued member of the Society. Dr. Sute'r came to India before 
World War I, and directed his own company, Maurice Suter Xr Co. 
Ltd. Afterwards his firm became amalgamated in the huge combine 
which traded under the name of The Flavero Trading Co., and of 
which Dr. Suter was the first General Manager upto the time of his 
retirement in 1932 (?) In retirement Dr. Suter travelled widelv in 
India and abroad. He was essentially an open air disciple, and 
w^henever possible, spent most of his spare time in the jungle, or bv 
a stream or lake. He w^as a most widely read man and could discuss 
almost any subject with authority. Physically he was unusually active 
for a man of his years, and his death was very untimely. 

He had a very valuable collection of Indian butterflies and moths, 
and closely co-operated with the late Mr. T. R. Bell of Karwar. He 
made investigations for the Government of India on some fishing- 
subjects and several of his notes were published in the Journal Hd 
was continually catching butterflies all over India, but more particukrly 
in the Tessa Valley, Mussoorie and Sikkim. Dr. Suter sent many 
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specimens to schools in America. He was an excellent shikari, and 
had ail sorts of game to his credit. Many years ago he had a hand- 
to-hand fight with ,a panther and eventually killed it with a hunting 
knife. He was in hospital for severaH months recovering* from the 
severe clawing he got, and he carried these scars with him to his 
grave. He was a splendid linguist and spoke many vernaculars fluent- 
ly. He was known to many villagers and peasants for miles around 
Poona and was a familiar figure to them all as some years ago he 
camped extensively all over the Deccan, As a fisherman^ he, was 
knowm in and beyond India. He had fished in Ceylon, the Great 
Barrier Reef oif the Australian Coast, New Zealand and Japan. He 
was considered by many as one of the leading authorities on fishing* 
in India, and many wrote or consulted him personally for advice. 

N. J. HAMILTON 

. # -jf -' '■ ■ ■ * 

In his keen and continuing* interest in the glories of Nature, his 
cheerful acceptance of age and its troubles, Dr. M. Suter was an 
example to all of us. 

We shared our love for the mountains ; eagerly as any boy, lie 
would ask questions about niy wanderings, and in return relate his 
own experiences in the hills of Garhwal and Kumaon, the Sikkim 
border, and the Indian forests. More than once, as he glanced at 
his famous collection of butterflies, he regretted that they had not 
been left free to flit from flow^er to flower. So also, perhaps, with 
his *shikar’; the passing years mellowed into the quieter pursuits 
of painting, of cooking, still with the same expertise, the same joie 
de vivre bubbling forth#, now and then a gruff chuckle. 

To have lived thus, to have seen, to have observed, bearing malice 
towards none — ^man could not desire a nobler memorial. 


ASHOKA MADGAVKAR 


REVIEWS 



I. ANIMAL ECOLOGY. By W. H. Dowdeswell, m.a. Pp. 
XV -1-207 (74^^ X with 16 halftone plates and 45 line illustrations. 

London, 1952. Methuen & Co. Ltd. Price 125. 6d, 

The author, a senior biology master at Winchester CollegCj has 

dedicated the book to 'the many young biologists who have contributed 

unknowingly to the writing of this book’ ! Students of biology in 
India sorely need a similar dedication. 

Ecology is specialised Natural History which examines in detail 
the relationship between the different animals themselves and their 
physical environment. The examples given in the book have been 
drawn from the British Isles, but even a cursory reading of these 
makes one realize the gross ignorance that prevails regarding ecolo- 
gical matters in India. Parties of students and others, do sally forth 
from time to time, armed with nets and other paraphernalia and return 
with a number of specimens of various kinds — such trips are for 
collecting only and we have yet to see a serious effort to study animal 
communities and their relationship to their environment. The materia! 
available in India is many times greater than in England and we 
hope that^ books of this nature will induce students and others to 
utilize their efforts more valuably than with the mere collection of 
the specimens for identification and labelling in laboratories. 

The section on the statistical significance of samples and the biblio- 
graphy are of particular value. ^ 

H.A. 


2, BIRD^ MIGRANTS. By Eric Simms, D.prc., m.a., m.b.o.u, 
Pp. 212 14 rnaps and diagrams and 22 photographs, 

London, 1952. Cleaver-Hunie Press Ltd. Price 155. net. 

The arrival and departure of different birds at specific seasons of 
the year has not passed unnoticed in India and we find references to 
them in our oldest literature. 

Migration is not confined to birds, and many animals including 
man in his more primitive form, have a set pattern of seasonal move- 
ment. Our knowledge of the movements of fish In great oceans is 
still in its Infancy and the migrations in the life histories of the 
eel and the salmon are two solitary problems which have been solved. 
Bird migration has always been more conspicuous and no one can 
fail to wonder how their large numbers find their way to distant parts 
of the world, and after travelling over many thousands of miles 
of unknown territory return to the same house or garden to build a 
nest or spend the season. The problem has always fascinated a large 
number. ' ^ 

The British Isles are particularly well situated to enable bird wat- 
chers to observe and study mig^rations and in recent years a more 
reliable check is being kept of their movements with thp. Ji«i<?ic;i-ance of 



‘This Bibliography of 3,016 selected titles has been compiled to 
serve the specialist and student of this area ranging from Istanbul to 
the Hindu Kush on the north, and from Aden to the Makran coast 
on the south, from the Suez Canal on the west tO' the eastern boundary 
of Afghanistan.’ Though previous literature is also listed, it is said 
to have been compiled with special reference to the period 1940 to 

This is a useful bibliography, that has been compiled with great 
care and with much research. It is bound to be of great service to 
those interested in the natural sciences of the area. 

The distribution of the references is as follows: Numbers 1-1680 
Anthropogeography ; Numbers 1681 to the end, Natural History, of 
which the following sections of Zoology are listed : General Zoology 
(1681-1715) ; Arthropods (i7i6-r86i) ; Birds (1862-2007) ; Fish (2008- 
2090) ; Mammals (2091-2194) ; Mollusks (2195-2357) ; Reptiles and 
Amphibians (2358-2441). From No. 2442 to No. 3016 botanical 
references are given. 

In the introduction the author gives a list of the more important 
bibliographical works for the area covered in the Bibliography. In 
the chapter on journals and books consulted, the author gives a 
comprehensive list of the works for each of which he adopts a 
shortened abbreviation of his own ; on purpose he does not follow 
the international list of scientific periodicals, and this results in con- 
siderable saving of space without undue difficulty in the identification 
of the sources. 

As to the presentation of this Bibliography, the book has been 
reproduced by photo offset from a typewritten copy; it is a neat and 
pleasant book; this method of reproducing books seems to be rather 
popular in America, where the costs of printing are generally much 
higher than in India. The same system has been followed in Biological 
Ahstracts and in Phytologiaj to cite but two examples. 


Man, however, is still guessing how birds find their way. Homing 
pigeons are guided by sight and have to be /trained’ to the country 
over which they are to return. There can, however, be no doubt that 
many birds fly over quite unknown country, according to a set pattern. 
The young and their parents often travel separately or by different 
routes and the young birds therefore, cannot be profiting by the 
experience of their eiders. 

Kramer’s recent theory suggests that birds orientate themselves 
by means of the sun. But this is not a simple explanation, as birds 
are known to migrate long distances both by day and by night when 
the sun is not visible. 

The present volume is illustrated with several excellent photographs 
by Eric Hoskiiig and the whole should set an example of the kind 
of ornithological work which still remains to be done in India. 

'■'"h.a."- ■' 


3. BIBLIOGRAPHY ON SOUTHWESTERN ASIA. By Henry 
Field. Pp. i-xvi, 1-106 (ii.2".x 8.6"), Florida, 1953. University of 
Miami Press. 


1)30 



JOVRXAL, BOMBAY XATVK/IL HIST. SOCIBTY, Vol. 51 

The names of the various authors are given in roman types; it 
the same were printed in either italics, if at all possible in a modern 
typewriter, or in capitals, the names would stand out more clearly 
and would make study of the book easier; similarly when an author 
has been cited once, any subsequent reference to the same is given but 
with the omission of the author’s name ; personally I would like to see 
the name of the author given for each paper, and this could be 
done without lengthening the book or making it more expensive. 

For the rest tliis book fills a great need. I hope that one day in 
the near future we shall see similar books on the various fields of 
natural history in our country. 

H. SANTAPAU, s.j. 


4 THIi PRESERVATION OF WILD- LIFE IN INDIA— 
Compilation. By Lt.-Col. R. W. Burton, la. (Retd.). Pp.. i-xv-f 
173 (9i"x6i"). Bangalore City, 1953. The Bangalore Press. 

Complete sets of bound volumes of the Society’s journals are 
becoming increasingly rare ; and in any case such sets may appear 
somewhat uninviting in their shelves unless one knows epctly where 
to find what one wants. As far as wild life preservation is concerned, 
however, these drawbacks have been removed. Most of the important 
contributions on this subject which have appeared in the Journal up 
to Vol. 50, No. 4, are“ reprinted in Col. Burton’s valuable compilation, 
while those which are not actually reprinted are repeatedly referred 
to in the Summarised Index and elsewhere. 

The Inspector-General of Forests has remarked that it is a ‘peculiar 
paradox of life that is so puzzling to the human mind that the man 
who destroys wild life should be the man who loves it most’. 01: 
no other man in India, surely, can this be so true as in the case 
of Col. Burton, who after so many years spent in shikar has devoted 
the latter years of his life entirely to the cause of preserving the 
animals and birds which had provided so much interest and sport. 
It should be added here incidentally, that Col. Burton does not deny 
the present and future generations the right to indulge in sport: it 
is against indiscriminate killing for meat and profit by illegal means 
and in contravention of existing laws and rules that he is justly in- 
dignant. _ ^ 

The Compilation was made at the instance and published through 
the generosity of H. TI. The Rajapramukh of iVIysore, Five hundred 
copies have been printed and distributed free to all those who are 
officially connected with the preservation of wild life. Should there 
be a further demand, I am informed that a second printing might 
be made. 

Contributions from Col. Burton’s own pen in this Compilation 
are significant, as his several papers on wild life preservation during 
recent years find their rightful place in the book. And in addition 
his Summarised Index is perhaps one of the most useful parts of 
the book, as it spotlights all the important items, with a short ex- 
planatory note and the necessary references. 

With regard to the general layout of the book, the Summarised 
Index could well have been placed at the end, and the summaries 


of some of the artides now appearing in the Preface . might well 
have been prefixed to the articles themselves. The list of ‘Contents’, 
too, is not strictly illustrative of the actual contents of the book, 
as many of the items listed here are not reproduced in the book. 
If ever there is a second edition, as surely there should be, a general 
index at the end would be a welcome addition. 

For those who need to become fully acquainted with the complete 
background to wild life preservation in India, the book is a mine of 
information and an indispensable wde-meczim. It should be studied 
by all members of State Wild Life Boards : it should be read and 
digested by all Forest Officers entrusted with the preservation of wild 
life. 

I know personally that this compilation has meant an immense 
amount of work for Col. Burton at a time when, having reached the 
age of four score years and more, his time could have been spent 
in a more leisurely way. I think, however, that he was happiest 
when busiest in the cause so dear to him; and this Compilation was 
a fine farewell gift to India and to the mute denizens of her plains 
and forests on the eve of his retirement from this country, 

E.P.G. 


5. THE INDIAN ^AQUARIST. Official Publication of the 
Aquarist Society of .India, 251 Hornby Road, Bombay i. Vol. I, 
No. I, August-September, 1953. Pp. 35 (8|" x 5^") ; illustrated. 

BULLETIN OF THE BOMBAY AQUARIUM SOCIETY. 
(Premier Registered Society in the East). Vol,. I, No. i, September- 
October, 1953. Pp. 16 (9"' X5f"); illustrated. 

These two bulletins, that have just begun publication, are the organs 
Kif two independent societies, each with different s means. 

The Aquarist Society wishes to cater for the amateur aquarist who 
finds great pleasure in the keeping of fishes and water plants. The 
Bombay Aquarium Society aims at a more scientific study of the pro- 
blems connected with aquaria and aquatic life. Both societies with 
their bulletins are heartily welcomed among the educated public of 
Bombay. 

The Aquarist Society was formed three years ago, and has been 
issuing a cyclostyled news-sheet for about three years. The present 
bulletin is a great advance on the previous news-sheets. The 
printing is excellent ; the illustrations numerous and well printed. To 
give an idea of the bulletin and of the activities of the Aquarist Society, 
I shall list the articles that appear in the first number.- After a letter 
of ■ introduction by our Chief Minister, Bombay State, there is a short 
editorial explaining the circumstances under which the present bulletin 
is being offered to the public ; The Theory and Practice of Cleaning 
Home ^Aquaria by Dr. C. W. Coates, Curator and Aquarist, New 
York Zoological Society; Collecting Fishes in South-East Asia and 
Study of their Natural Environments by Alfred H. Marsack; Hints 
and Tips; My favourite Fish, Scataphagus argus by R. M, Captain; 
An Albino Betta in California by Gene Wolfsheimer; 
reitzigi by R. W . Andrews; The Editor’s Quiz Box f ’ Breeding the 
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Barbus tetrazona by V, L. Navalkar; A Mexican riaty Became the 
Turkish Black Fury by Myron Gordon^ Geneticist of the New York 
Zoological Society; Book Reviews; The Society’s Album consisting 
of five pages of good illustrations; Beginner’s Page; Gleanings;. 
Shop News; Mail Bag. 

The Bulletin of the Bombay Aquarium Society in its first number 
contains the following articles: Editor’s Notes; Report of the 
Secretary; President’s Inaugural Remarks; Fish Foods by Dr. S. B., 
Setna; Native Aquarium Fishes by Dr. C. V. Kulkarni ; Adjutants 
and Assailants by Dr, S. B. Setna; Mail Bag; Officers for 1953;. 
Who’s Who. 

For those interested in aquarium fishes and aquatic life in generafi. 
both societies with their respective bulletins offer great scope. Jt 
is a matter of pride for Bombay that two such societies can thrive 
in our city, and live in harmony. Both societies are doing excellent 
work, as can be seen from their bulletins. We wish them both every 
success and long life. 

With the opening of the Taraporevala Aquarium under such 
beautiful surroundings, the study of fish life has been much encouraged 
in our city. The success of the Exhibition ‘Fish Fantasy’ put up 
by the Aquarist Society a short time ago was an unqualified success. 
These are indications that the public of Bombay is beginning to take 
an active interest in this highly educative and pleasant hobby of fish 
and aquarium keeping. 

H. SANTAPAU, s.j. 
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8. Animal Ecology. Bjr W. H. Dowdeswell (Methuen & Co. 
Ltd.). (A Review copy). 

The following bound volumes were presented to the Society library 
by Mr. Humayun Abdulali: — 

Lepidoptera Exotica, or Descriptions and illustrations of Exotic 
Lepidoptera— By Arthur Gardiner Butler, {1869-1874). (Janson & Sons 

1874)- 

Revision of THE Heterocerous Lepidoptera of the Family 
Sphingidae. By Arthur Gardiner Butler. (From the Transactions of 
the Zoological Society of London, Vol. ix, Part x, 1876). 

A Correction. — ‘Life of the Shore and Shallow Sea’ by Douglas 
P. Wilson, listed in the additions to the Society’s Library in VoL 51, 
p. 719 is not a review copy but was presented by Dr. F. R. 
Goldschmidt. 



MISCELLANEOUS NOTES 

I. ON THE FEEDING HAB.1TS OF- BEARS 

I wish to bring to the notice of naturalists certain interesting 
cjbservatioiis of mine, made in June, i953> Kambakam Hill 

(3,540 ft. above mean sea level). The place is thickly wooded and 
infested with panthers, bears and other wild animals. x\midst 
various pugs and other marks found there, one series of markings 
particularly attracted my attention. These are shallow pits, about 
a foot and a half long and about half a foot wide, the bottom sloping 
from the surface at one end to a depth of about three inches at the 
other end. They are, however, not seen in large numbers; I noticed 
cnly two or three on my way. I learnt from the local inhabitants, 
that such pits are dug by bears. Foot-prmts and impressions of 
nostrils of bears, associated with the pits, also confirm it. A scrutiny 
of the pits for evidences (at least as impressions) of prior existence of 
vegetable matter there, has revealed nothing of the kind. 

It is known that bears dig up and eat certain underground plant 
parts, but the shallow pits, made by them in the open, call for an 
explanation. Surely the bear Avould not waste its energy by digging 
at a wrong place. Induced by these thoughts I have made enquiries 
of my guide and other local inhabitants, on the food habits (known 
to those people) of bears and the purpose served by the shallow pits. 
Only one explanation is acceptable to me, and that is that the bear 
(which eats ants) exposes the moist earth, lying underground, for 
the ants to gather, and that the animal comes there again for feasting 
on the ants so gathered. Though it sounds curious, I have not been 
able to find any better explanation. Perhaps similar observations 
have been recorded by others? 

Government Museum, 

M. S. CHANDRASEKHAR 

9> 1953- 


[Mr. R. C. Morris comments on the above as follows: 

Mr. Chandrasekhar s description of the diggings is typical of 
those by bears for grubs and ants’ nests of the type commonly found 
either under flat stones or hard soil-pans. Bears have an acute 
sense^ of smell and can locate grubs even 2 to 3 ft. below ground. 
Diggings of the same description are made by Ratel in dry stream 
beds ; and also sometimes by Pangolin, though usually not so wide 
as described in M!r« Chandrasekhar’s note.’ Eds.J 
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2 . ALBINO SAMBAR 

In November 1951, I was near Gunaithittu in the Talamalai 
Range, North Coimbatore, and saw a single white Sambar stag with 
five normal coloured hinds. On a previous trip in May 195^ ^ 
a single white hind with two normal coloured ones. This is the 
iirst time that I have seen albino sambar. The shikaris of the local 
Malasa tribe informed me that they have frequently seen white 
sambar of both sexes. 

I hope that efforts will be made to protect them as far as possible. 


15, Perumal Koil Street, 
Fort, 

Coimbatore, 

January 4, 1952. 


B. SUBBIAH PILLAY 


3. MYSTERY PREDATOR 

I was interested to see the article ‘Mystery Predator’ by Mr; 
E. P. Gee in the last Journal, Vol. 51 (3), p. 732^ 

Last February one of my guinea-fowl was killed in the mali-bari 
by a Jungle Cat {Felis chatis) which was seen by my staff. Part of 
the body was eaten and the rest buried in thr-.e different pk^^^ 
including* an egg* which would have been laid that day. 

This may be the solution to the mystery. , 


Borpokhuri Tea Estate, 
AIijikajan P.O., 

Assam, 

October 15, 1953* 


D. G. MESTON 


1. WILD LIFE CONSERVATION— THE PROBLEM OF : 

THE DEER 

There has recently been controversy in England about hunting 
liie wild red deer of Exmoor. A contributor to the Sunday ^ Times of 
August 16th, 1953 (Exmoor’s ‘Problem of the Deer’), having obviously 
complete local and general knowledge of the subject, writes that 
some have a strong feeling against hunting the deer, but reminds 
those in favour of abolishing the staghounds that this would not be 
wholly beneficial to the animals they desire to protect. He acknow- 
ledges that the deer must be kept down iii the interests of the many 
owners and cultivators of various crops raised both within the borders 
and on the confines of the forest ; and points out that the erection 
and maintenance of deer-proof fences would be extrerhely costly ; that 
the trapping* would not be selective and must be rejected on humane 
grounds; that whenever hunting has declined poaching has fiourished ; 
and poaching, if unchecked, means the end of the deer, for the 
poacher flouts the two basic biological -priaeiples observed the 
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Hunt— the selection for its quarry of warrantable stags and obser- 
vance of a close season for propagation of the species. Some, he 
says, arg'ue that the hunted deer experiences extreme terror, but this 
IS doubtful, for it is easy to credit animals with human emotions. 
Once the obnoxious scent and noises of pursuit are removed the deer’s 
alarm ceases. (Sportsmen of experience in India know that this is 
so, and not only in regard to deer.) He also remarks that it is 
the custom of the Exmoor Hunt to kill the harboured stag with a 
humane killer so that any charge of cruelty must hinge upon the chase 
itself. ■ ■ 

Another contributor points out that those who wish to abolish 
hunting the deer (by staghounds as on Exmoor and in the New 
’ orest) are, however, unwillingly or unwittingly doing their best to 
abohsh the wdd red deer by affording scope J the poacher; and is 
convinced that m an increasingly crowded and hungry world, where 
man becomes more and more the master of all animals 
no large land animal will in the long run be able to 
It ministers conspicuously to the profit, the pleasure 
oi man. 

AH the above, with the 
has^ been expressed by the [ 
various writings or contributions 
hatural Histofy •S'oczefy during the 
the principles of the 
in both western and 

Another contributor 
contributor’s ' article L 

another from Oxford l 

the Minister of Agriculture, 6o 
of the Devon and Somerset 
and that in 1951 the 
the Master wrote in 

hands were used under the Joint MTster 
the range to ten yards, “ 
conversant with the subject i ’ ' 
could not be used and would be 

c/o Lloyds Bank, 

Piccadilly, 

London W.i, 

September i8, iqeq. 


except himself, 
survive unless 
or the appetites 

: exception of the use of the humane killer, 
present writer in one way or another in his 
to the Journal of the Bombay 
past few years. So we see that 
conservation of game animals are much the same 
eastern countries. 

to the Sunday Times argues that the first 
IS merely an apologia for hunting the deer; and 
a states that during the last war, according- to 
Zo per cent of the deer in the c 
Hunt were killed in organised s 
same Hunt organised some shoot 
a weekly journal: ^ ‘Shotguns in resp 
— .-’s standing order li 
». Ine result was perfectly satisfactory 

m India well know that this latter r 
- -a in no way satisfactory in this cc 


R- W. BURTON 
Lt.-CoL, I. A. fRetd.l 
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stuck to the inside wall of the nest. Three fire-flies had their heads 
and half their bodies buried into this mud. These had undoubtedly 
been caught by the mother bird and stuck into the mud to give 
illumination to the nest which they did, even when dead. 

c/o’ N gwedaung Mine Syndicate, 

' Bawzaing, R.^ M. ALDWORTH 

P.O.:' Heho, S.S.S., ■ 

Burma, 

October 14, 1952. 

[We wrote to Mr. Aid worth asking him to confirm if the fire- 
flies embedded in the mud were dead or alive and we have received 
a reply which reads :- — 

T would inform you that I found these fire-flies dead but the 
underside posterior portions were still emitting incandescent light.* 

The emission of light in fire-flies and glow-worms has been known 
ac a physiological process which can only occur while the animal is 
alive. The present observation is difficult to explain. — Eds.] 


6. ON THE RE-OCCURRENCE IN CEYLON OF BLYTH’S 
PIPIT— ANTHUS CAMPESTRIS THERMOPHILUS (JERDON) 

Although a good lookout has been kept in recent years, the only 
record of the occurrence in Ceylon of Blyth’s Pipit was Legge’s 
reference to a single bird that he collected near Virgel on the coast 
of the Eastern Province in October (before the year 1880) and which 
he described in his 'Birds of Ceylon* on page 628 under the name 
of Corydalla striolata, the large Meadow-pipit. 

On February ist this year (1953) one was secured by Mr. E. C. 
Fernando Junior son of the late Taxidermist to the Colombo Museum, 
at Boralesgamuwa about 12 miles south of Colombo, on the west 
coast. This bird was sent to the Bird Room of the British Museum 
(Natural History) while I was in England on furlough, and I had 
the opportunity to examine and compare it with Indian specimens 
of the same species in the reserve collections of that institution. 
1 here is no doubt as to the identity of this specimen which consti- 
tutes an interesting record of the re-appearance of the species in 
Ceylon. It appears to be either a rare straggler or possibly an 
occasional winter visitor, associating with Richard*s Pipit (A. 
novae seelandiae richardi) a common winter immigrant on the pastures 
of the coastal areas during the period October to February. With 
regard to the collecting of this Pipit, I am informed that it was 
shot in the paddy fields near Kesbawa, about 3 miles inland from 
the coast. When first seen the bird rose straight up into the air, 
then glided downwards almost to the ground, then up again. This 
flight was repeated several times and Mr. Fernando, noting the 
peculiar behaviour and that the bird was slightly larger in size than 
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the common Indian Pipit {A. novuc 
shrill cry when rising, collected it 
this bird was indulging in its nuj 
northwards to its breeding habitat 


Toxacombe, 
Namuxukui-a, 
Ceylon, 
September 25 


W. W. A. PHILLIPS 


CRESTED TREE SWIFTS 


Hearing the roar of an approaching swarm of wild bees on the 
move I looked up and saw them crossing a clearing m the forest 
at tree-top height. Escorting them on the flanks of the swarm vvere 
four or Le Crested Tree Swifts {Hemiprocne longipemns) which 
appeared to be snapping up bees from the outside of the swaim. 
Unfortunately the swarm was only in view for a few moments. , 
I have seen many swarms of wild bees on the move at vanou.s 
times, but have never seen these birds preying on them before. Are 
there anv other records? 


Forest Office, 
Brunei, 

(via Singapore) 
August 5, 1953* 


B. E. SMYTHIES 


Dil Bahar, 
Bhavnagar, 
August 29, 1953 


K. S. DHARMAKUMARSINHJI 
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FRIGATE BIRDS, (FRECMTA MINOR) 
IN BOMBAY 


LESSEf 


On Monday June 29th, and again on Sunday July 5th, 1953, i 
saw Frigate birds {Fregata minor) on the west side of the Colaba 
peninsula between the point opposite Prongs Lighthouse and the Naval 
Wireless Station. . _ . _ 

<A single bird was observed for about a quarter of an hour oji 
Monday June 29th. ,lt was soaring* over the partially covered reel 
and moving sideways in the strong wind. No other birds were close 
to it, tliough a party of crows were Il_ying low over and settling on 
rocks about 400 ft. to the southward of it. 

Identification was, I think, pretty sure. Large dark bi'own bird 
with a grey-white throat and part of breast, distinctly forked tail 
which opened up to show the fork when the bird moved sideways 
in the wind. The beak with a curved tip was more sharp than 
that of any gannet. 

On Sunday July 5th, two birds, were seen close to the Colaba 
Point. I could not g*et as close as to the one on Monday; but was 
able to iiote that the darker of the two was the smaller, probably 
a male, and that both showed distinctly forked long tails as the}' 
floated in the wind. The birds kept close together, rarely more than 
a few yards apart. : . 

I understand that these ‘man-o-war hawks’ do not often move 
to this part of the coast. . 

Commodore’s House, 

Colaba, R* M. T. TAYLOR 

Bombay. 

July 15, 1953. . 

[On June 26th, 1945, Mr. C. McCann had first reported seeing an 
example at Bandra Creek, which was being chivvied by crows, but 
it -was not published at the time since it was merely the sight record 
of a species that had never occurred here before ; neither had any 
confirmation been received since. The distribution of the Western 
race cddahre}isisy to which ouiy birds presumably belonged, is given 
in the Fauna (Birds, 6 : 297) as : 'Aldabra, Seychelles, Glorioso. A 
female was obtained by Nicoll in Ceylon. ’ Commodore Taylor’s des- 
cription of the bird and its deeply forked tail now leaves no doubt as 
to the correctness of his as well as Mr. McCann’s diagnosis. By a 
remarkable coincidence, moreoA^er, the very next morning after the 
record was received by us, Mr. Salim Aii also observed a solo Frigate 
Bird flying quite low over his residence on Pali Hill, Bandra, so that 
even without binoculars Its identity was unmistakable.— Eds.] 


BIRDS OF NEPAL 


Through the kind permission of the Government of Nepal the 
author has been able to carry on a study of the birds of that country 
for the past four years. Our first expedition to Nepal was from the 
end of October, 1949, January 31st, 1950. It was sponsored by the 
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late H. B. Conover, Associate Curator of Ornithology at the Chicago 
iviuseum of Natural History. On this initial trip, the author was 
accompanied by Carl E. Taylor, m.d., R. T. Bergsaker and H. 
Bergsma. We visited the western districts of Butwal, Falpa, Baglung 
and Bokhara where we gathered some 720 specimens representing 256 
species as identified at the Chicago Museum. 

Three private trips were subsequently taken. From December 
1951 to February 1952, the author’s wife, Bethel H. Fleming, m.d., 
and Carl W. Friedericks, m.d., carried on medical work while the 
author and his 14-year old son, Robert L. Fleming 11 , continued the 
project in ornithology. Most of the time was spent in and around 
Tansen; Bokhara was revisited in February. A total of 375 skins 
were taken, representing 133 species of which 24 were additions to our 
Nepal list. On our next visit the author was again accompanied 
by his son and Richard B. Parker, students of Woodstock Fligh 
School and members of the Woodstock Natural History Society. We 
worked in the south-western districts of Kailali and Kanchanpur and 
made a short trip into the hills of Doti. Here we gathered about 
400 specimens (from November 1952 to January 1953) including 
about 100 species hew to our list- A fourth visit made by the author, 
his wife and son, was to the Central Valley (January-February, 1953). 
Some 150 skins were prepared of which about 25 were of those which 
we had not had before. 


Nepal Collections 

The most comprehensive collection of birds ever to be made in 
Nepal was that of the British Resident, Brian Hodgson, from 1821 to 
1843. Species totalled 563. No extensive work was done until fairly 
recently when Ripley visited Nepal in 1947-49 and took 1,600 skins 
representing 331 species. During the past six years Colonel and 
Mrs. Proud have recorded well over 300 kinds of birds in the Central 
Valley and have collected over 250 of them. Our present total is near 
410.^ These are in the Chicago Museum while other birds from Nepal 
are in the U.S. National Museum, the American Museum, the Peabody 
Museum and the British Museum., 

Among our birds there appear to be one or two new sub-species 
such as a laughing thrush similar to Garrulax affmis affinis, found at 
9,000 ft. below Tukche and a Pompadour Green Pigeon from the 
Butwal terai. At least one and perhaps others have never been re- 
ported before from Nepal. Mrs. Proud identified Hodgson’s White- 
Flycatcher which Bob Fleming II got this winter at 
Godaveri in the Kathmandu Valley. 

Interesting Localities and Species 

I. The terai of Kailali and Kanchanpur. We 
worked the area around Dhangarhi, Kailali, for three weeks. 
Surrounding Dhangarhi were open cultivations, rice fields, here and 
>ere a reedy pond beyond which lay scrub jungle and virgin forests. 
Heje we found the Redwhiskered Bulbul, Bluebearded Bee-eater, 
Indian Courser Wryneck, Starling, Bank Myna, Indian Shama 
Yellow-eyed and Bengal Redcapped Babblers and many others 
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From Kailali we travelied in stages by ox carts to Barmdeo Mandi 
in the extreme southwestern corner of Nepal. En route we stopped 
at Bilauri, the chief town of Kanchanpur, known for its numerous 
ungulates and carnivora. Here were the Swamp Partridge, 
Cormorants, Pallas’s Fishing Eagle, Peafowl, River and BlackbelHed 
Terns. ,In the valley above the Sarda River we found the Ruby- 
throat, Lesser Racket-tailed Drongo, Crested Swift and Purple 
Heron. As far as adding new species to our list, this terai area was 
most rewarding. 

2. B u t w al. The heavy forest at the base of the Siwalik Range 
was especially rich in woodpeckers. These included the Mahratta 
Woodpecker and the Great Slaty Woodpecker several of which we 
watched for some time as they called and drilled into tall trees 
bordering a small stream. Here w?e found the Shama and the 
Orangeheaded Ground Thrush, both of which proved to be more 
abundant farther west, in the scrub jungle around Butwal were 
Purple Sunbirds, Pigmy and Jungle Owlets and the Sirkeer Cuckoo. 
Four or five miles up the road towards Tansen, in and around 
Ranibas (2,500 ft.) the greatest amount of bird life was found. The 
Orangebreasted Chloropsis inhabited every tree. The Blackbreasted 
Sunbird, Bronze Drongo, Bluethroated Barbet, Trogon, Broadbill, 
Golden Bush-robin, Green Magpie and many others made up this 
bird paradise. 

3. Tansen. The Srinagar Forest on the northern slopes 
above Tansen was a place which we combed thoroughly for six weeks. 
The area was about one square mile in extent. We were well 
acquainted with the birds here including one Nepal Kalij hen which 
dared to live so close to civilization. Of all the species represented, 
perhaps the most interesting was the Spiny Babbler. Actually only 
three of our 15 Spinys were taken from this forest. They were 
from three separate groups. One of them was at the edge of a 
terraced field; there were four birds in all. Another party of two 
or three was under a brow of a hill in grass and among shrubs, A 
third, consisting of two Spinys and two Scimitar Babblers was in 
scrub oak among damp ferns. In most cases the Scimitar Babblers 
were with or not far away from the Spinys. Farther west in the 
foothills of Doti where we collected nine Spinys, they were also in 
company of Scimitar Babblers. We ran onto them daily in almost 
the same places in parties from two to seven. Their calls, consisting of 
seveial kinds of notes, were rather subdued. The most characteristic 
sound as they hopped around on the ground in a group like Seven 
Sisters was a low chur-r-r-r-r, chur-r-r^r-r-r , The louder sound was 
like el el el ele. One morning several were out in the open near an 
empty shed. I heard the second call and as I stalked them they 
whirred to cover. When I got quite close to them, the warning 
chur-r-r-r was given again. It was all on the same note and sounded 
almost like a whistle. The birds would then fade out of sight only 
to peep out behind vegetation not far away. It was lots of fun 
watching them. They liked certain fallow fields thick with ^an 
Arte't'nisia shrub. AVhen disturbed at the edg'c of cultivation they 
would fly quickly to low trees in a neighbouring field and from 

12 
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there move one after another up the hilL When on the ground 

in thick under-growth they seemed to melt out of sight only 
to reappear not far away. It soon became apparent that the males 
had much whiter throats than the females and at times almost 

resembled miniature Chinese Waterhens the way they glided along, 

4. T u k c h e and Vicinity. Tukche is a large yillage 

along the Kali Gandak River at 9,000 ft. to the north of the 

Dhaulagiri and Annapurna Ranges. The most common bird there 
was the Tibetan Sparrow. Wrens were occasionally found in the 
stone wails bordering cultivated fields. Early each morning the 
Redbilied Chough flew down from the towering clilTs above the 
village into the streets. The bills and tarsi of these birds were much 
more massive than those from Kulu, Northern Punjab. Both the 
Tibetan and the Himalayan Snowcocks inhabited the ridges at 16,000 
and 17,000 ft. while the Snow Partridge was found a little louder 
down. 

The first snowfall of the season in 1949 was on December nth. 
A strong wind was blowing and as the snow began, hundreds of 
birds sought shelter in the hedges and shallow valleys along the 
river about five miles north of Tukche. There was the Beautiful 
Rosefinch, the Altai Accentor, the Rufousbreasted Accentor, Giilden- 
stadt’s Redstart, the Chukor Partridge and others which we could not 
identify. It was said that the Tibetan Partridge would also be found 
at the edge of the river but w;e took it at 13,000 ft. a few days 
before the snow fell. In this area the Tibetan Tit-Warbler and the 
Whitethroated Redstart were also present. 

5. Pokhara. Lake Pehra Tal is the home of the Great 
Crested Grebe. Here also were the Gray and the Blackbacked 
Forktails, the Green Heron, Spurwinged Plover .and a number of 
ducks. A Spiny Babbler was cpllected along one of the streets in 
the town while another was taken from a small flock at the base of 
a hill to the north-east of the parade ground. Numerous wagtails 
flew about the rice fields while the Haircrested Drongo was frequently 
seen in the silk cotton tree. 


6. Kathmandu Valley. Some more than half the 
species seen in the Valley in winter are also represented in Western 
Nepal. The most memorable scenes centred around the great oaks, 
Quercus semecarpifoliay where several kinds of birds clustered on the 
trunk of a tree drinking the sap which flowed down over the bark. 
On the 8,000-9,000 ft. ridges of Phulchauk, where these trees were 
numerous, we found the Cutia, Hoary Barwing, Stripethroated 
Yuhina, Yellowbrowed Tit and the Chestnut-headed Flycatcher- 
Warbler. Higher were the Yellowbilied Magpie and the Darjeeling 
Woodpecker. 

The lower valleys around Godaveri were most rewarding. Here 
was the Pitta, Striated Bulbul, Scarlet Finch, Rufousthroated Shrike- 
Babbler, Graysided Babbler, Quaker Babbler, Striated Babbler, Large 
Niltava, Plainbacked Mountain Thrush, the Nepal Kalij Pheasant and 
the Rufousthroated Hill Partridge. At Naggarjung we found the 
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Spot ted wing'ed Grosbeak. The Green Shrike-Babbler was on Shivpuri 
while dippers at Sunderijal, by February, were feeding* their young. 

The question has frequently been asked, ‘How many kinds of 
birds are there in Nepal?' From our experience we would say that 
we have collected about two of every three species seen. That would 
make the number I’or Western and Central Nepal at least 600. A 
roug'h estimate of 200 in Eastern Nepal would bring the total to 
800, more or less. Although a partial study has already been made, 
a great deal of work remains to be done. As complete a collection 
as possible should be made, not only for a foreign institution which 
is expert in taxonomy but also for the National Museum at I’^thmandu 
where visitors may see at a glance what is found in that country. 

Much of the held work of the past few years has been done only 
during winter or spring*. -A round-the-year study of seasonal migra- 
tions and shift in bird populations should be made for Eastern and 
Western Nepal as the Prouds are doing for the Central Valley. 
Nidification and habits of numerous species are as yet practically 
unknown. The life histories of such birds remain to be done. Such 
problems as these constitute a real challenge to anyone who studies 
the ornithology of Nepal. 

Woodstock School, 

Mussoorie, ROBERT L. FLEMING 

May 15, 1953. 

II. THE USE OF POISONOUS SPRAYS 

‘The Shooting Correspondent' writes to Sport & Country (17th 
September, 1952) that for several years ‘selective’ weed killers ‘have 
been in use to destroy weeds in corn crops or on grassland. They 
are highly complex chemicals which generally , kill most of the 
broad-leaved plants but have little or no effect on the cereals and 
g'rasses. There are quite a lot of these chemicals differing slightly 
in their properties and nature, but broadly speaking they can 
be divided into two groups, those containing nitro compounds and 
those of which the active principle is a hormone or growth-distort- 
ing substance. The hormones such as MCPA and 2-40^ seem to 
have little or no effect on animals and birds even when eaten in 
considerable amounts on sprayed vegetation, so they can be regarded 
as harmless so far as direct poisoning of game is concerned. The 
nitro compounds are the nasty ones, mostly yellow liquids con- 
taining a substance called Di-nitro cresol (DNC for short). In 
many instances where a spray of this type has been used on young 
corn, pheasants, partridges, hares, rabbits and lots of small birds 
have been picked up dead. They can be poisoned by eating the sprayed 
weeds or simply by walking about in the corn and absorbing the stuff 
through their skins. ... If we must use DNC, surely it could 
be confined to those cases where it is the only thing that will 
do the job? 

But I am afraid that we have by no means reached the climax 
of this grim story of chemical farming. Only this week I heard 
from a farmer in Gloucestershire who had picked up literally a 
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sack-lull ot‘ game and other birds after a field of brussels sprouts 
had been sprayed with one of the new ‘systemic’ phosphorus in- 
secticides for the control of aphis. These chemicals are far more 
poisonous in minute quantities fhaii any weed-killer. They are 
absorbed by the plants and are so powerful that they can kill the 
insects feeding on those plants for weeks afterwards, .so wha’t 
chance has a partridge after eating a bit of chick or leaf-hopper 
in such a field? 

No sportsman or lover of wild life would wish to limit the fullest 
production of food from our farms, and there is no doubt that these 
sprays result in the saving of considerable losses from weed com- 
petition and insect damage. But are we being a little too hasty 
in the wide-spread use of such powerful and indiscriminate 
killers?’ 

There is need in India for the warnings expressed above to bo 
borne in mind by all advisers and users of chemical sprays for purpose 
of control of both insect and vegetable life. It has been observed 
in one part of India that the use of chemical sprays as an anti-malarial 
measure has resulted, by reason of beneficial reaction on the physical 
condition of the inhabitants of the area in a marked increase in the 
population! 


c/o Lloyds Bank Ltd., 
Piccadilly, 

London W.i, 

September i8, 1953. 


R. W. BURTON, 
Lt-Coh LA. (Retd. 


12. EGG-LAYING OF THE BLOODSUCKER LIZARD 
(JA^ith a photo) 

The reason why the harmless looking reptile in this picture got 
itself photographed may be of interest to readers of the Jour mil. 
My wife, who has a way of picking on these things, came upon 
the creature one afternoon, evidently in a state of great agitation. 
It was digging away with its forefeet and thrashing with its tail. 
When I arrived in response to an urgent summons, I found my 
wife’s behaviour more alarming than the reptile’s, so I photographed 
her first (not for publication) and then turned my attention to the 
newt world. After I had taken my first I noticed a white spheroid 
in the hole it had dug. I realised in a flash that I was photographing 
a lizard laying eggs. While I was thinking of the thrill my pictures 
would cause in the world — first ever photograph of a lizard laying 
eggs, first on Everest and so on — another and yet another rolled into 
position. 

This was too much; it was all absolutely offered. I hurried in 
for a magnifying lens and thereupon did everything possible to dis- 
courage helpless creation from performing its allotted task. It stirred 
its tail feebly, an exercise, I later realised, that must have caused 
it excruciating pain. The sequel deserves telling. We watched 
cautiously from behind the garage. When the animal had relieved 
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13. PYTHON CAPTURING CHINKARA ^ ^ 

Recently I had an unique chance of seeing a python attack and 
bring down a chinkara. 

There is a park of about 1,000 acres round this century-old castle 
and it is mostly of thick scrub jungle type with a lot of grass. Small 
hills are dotted all over the place. It is about 800 to 1,000 ft. above 
sea-level. Rainfall is rather poor, and in summer the place gets very 
dry but we get all sorts of game in this Motisari Park. Panther, 
wild boar, nilgai, hyena, chinkara and of course plenty of small 
game. I went for a walk in the evening of the 4th September with 
Her Highness, my small dogs and our dog-boy. We saw some 
chinkara grazing and we stopped to admire them when they were 
scattered by my dogs. I was watching a fine male standing with 
a doe when suddenly I heard a scream and down the doe came. The 
scream was quite unlike the scream or the bleating of ci chinkara. 
I saw something black and tan rolling away while the screams con- 
tinued. I rushed after it. It must have rolled away at least fifty 
yards from where the chinkara was brought down. To my surprise 
when I reached the dying feeble gasping sound I saw a huge python, 
coiled tightly round the body of the doe., The coils were getting 
tighter and tighter crushing the breath out of the doe. The python 
had caught the chinkara just above the knee. It was crushing the 




itself, covered the eggs and retired, my wife pounced on them. There 


were eighteen in all. Later, my boy unearthed them and had a messy 
time playing marbles. 

Gangtok, ANONYMOUS 

July S, 1953. 
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throat of the chinkara with the coils of his tail end -while the greater 
crush and grip was being applied round the body crushing the ribs. 
While we were watching this my Park Guard arrived.. He had also 
heard the cries and he thought it was the big panther killing a wild 
boar. When he saw the python coiled round he got so excited that 
he took off his coat and threw it on the coiled mass saying, ‘Sire 
let’s catch him alive’. The python was taking no- notice of us and 
I sent my dog-boy to get my jeep and more help. We never noticed 
the python unwind itself under the coat but to our surprise we heard 
a hissing* sound and the python flew at the chowkidar. It very 
nearly caught his thigh. I had my axe walking-stick in my hand 
and i automatically jumped and gave a blow which went home deep 
into the python. This I suppose checked the python and it could not 
reach the guard. After that many more blows were given. The 
python measured ii ft. 

Now here are a few questions. Does a python start rolling away 
after it brings down its prey? Is the death cry of an animal different 
to its pain cry? 

My old shikari informs me that my father shot a. python here 
in 1917 which measured 18 ft. What is the record for Kathiawad? 
Are pythons found even in such dry scrub jungles? They are not 
common here at all,. We have only killed about six in the last filty 
years. 

Hingolgadh Castle, 

Jasdan, (Katkiawad), . RAJA OF JASDAN 

September 20, 1953. 

[In a subsequent letter the Raja of Jasdan writes that the ground 
where the python struck was level. Though the ground sloped gently 
a little further he does not think that the rolling* took place because 
of this slope. He suggests that the python has to roll in order to get 
coiled round the animal and that the first impact starts the process. 

The python is ordinarily a jungle inhabitant but is met with in 
many parts of India where there is a relatively sparse growth on low 
rocky hills. It is possible that forests once existed in these places 
and have now been cut down. 

The largest Indian python was recorded by the Maharaja of Cooch- 
Behar from Assam as measuring 19 ft. 2 in., while others measuring 
19 ft. have been recorded from iVssam, Travancore and Ceylon, — Eds.] 

14. A NOTE ON THE DISTRIBUTION OF ANCHOVIELLA 
HETEROLOBUS (RUPPELL) AND ANCHOVIELLA 
ZOLLINGERI (BLEEKER) IN INDIAN SEAS 

While working at the Westhill Biological Station, Malabar, in 
1933, I came across two species of White-bait occurring commonly 
in the landings of fish in the area. Except for noting the fact that 
both these species had not previously been recorded on the west 
coast of India, nothing more could then be observed or studied due 
to other work. In 1941 I had another opportunity to work at Westhill 
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and during this period I made a fairly detailed study of tliese two 
species, which revealed that they w^re Anchoviella heterolohus (Ruppell) 
and Anchoviella zolUngeri (Bleeker). Dr. S. L. Hora, Director, 
Zoological Survey of India, kindly confirmed this identification. 

Day^ in his Fishes of British India described three species of 
White-bait under the genus Cuvier, as occurring in the 

seas and estuaries of India and distributed up to the Malay Archipelago. 
They are EngmuUs indicus (v. }ia.ssdt)y E, commersoftiafius (Lacdp^de) 
and E. tri (Bleeker). 

Weber and de Beaufort^ mention five species of White-bait under 
the genus Stolephorus LacepMe, as occurring in the Indo-Australian 
Archipelago. These five species comprise of Stolephonis tri (Bleeker), 
S, commersonii Lac^pede, S. indicus (v. Hasselt) S. heterolohiis 
(Ruppell) and S. zolUngeri (Bleeker). The distribution of S, heterolohus 
and S. zolUngeri is noted by them as Red Sea, Sumatra, Lombok, 
Java, Ambon and Australia. 

Herre®-^ described Stolephorus heterolohus from the South Sea 
Islands, Andamans and Mergui Achipelago. Fowler® revised the 
genus Stolephorus Lacep^de and described it under the new genus 
Anchoviella, He showed the distribution of the two species {Aizclio- 
viella heterolohus (Ruppell) and .4. zolUngeri (Bleeker) as follows: — 

Anchoviella heterolohus (Ruppell) ... Red Sea, East Indies, 

Australia and the 
Philippines. 

Anchoviella zollmgeri (Bleeker) ... East Indies, Formosa 

-.and Polynesia. 

Miisra^ has extended the distribution of the former species to 
India, Burma, Siam and Fiji. I have, since my work at Westhill, 
examined the Anchoviella catches from Vizagapatam and Tuticorin 
regions and found Anchoviella heterolohus and A, zolUngeri well 
represented there also. This confirms the distribution of A. heterolohus 
in the Indian Seas, and extends the range oi A. zolUngeri to these 
waters. 

These two species arc clubbed together and called ‘KarinethaP in 
Malabar. Anchoviella heterolohus is normally caught from inshore 
jvaters together with Anchoviella triy A, commersonii and A. indicus ^ 
\nt Anchoviella zolUngeri occurs only beyond the 15 fathom line. 

The development of Anchoviella heterolohus has been worked out 
by Dr. Devanesan and myself^®. Its eggs are elongated and elliptical 
without a knob and have a small yellow oil globule. The vertebral 
and caecal variations and the food of the five species of Anchoviella 
occurring in Malabar are now under detailed analysis at Westhill 
Biological Station and the results will be published elsewhere very 
soon, ■ 

Department of Fisheries, 

Madras 14, S. VARADARAJAN 

August 8, 1953. 


1 f)^iv V (1889): Fauna uf British Imlia : Fishes, ^ 

2 . \Vt4er,*M. & de Beaufort, L. h\ (1913): Fishes oi Indo-Austrahan Archi- 

^^*^^*;f^Herrc A. W. (iMii) : VitbIic. Field Mas. Sal. Hist. Zool.. 11: 353. 

4 * 'J. (im)) : Rec. Ifid. Mns., M ; 330. 

5 (1940) : ibid. , 42: 1. 

(j' (1940) : ibid., 42 : 10. 

« (1941) : Mem. Ind. Mus., 13: 335 

8 Fowler, M. W. (1942) : VS. Nai. 13: «98. 

9 Misra K S. (1947) : hid. Mus., 45* 402. 

1(1 De»^ I). W.; cS: Varadarajan, S. (1942): Froc. 20lh bid. Sci. Coiig.^ 
3:157. 


IS. RARE OCEAN SUN4^ISH---iVM577F LANCEOLATIJS 
LIENARD IN BOMBAY WATERS^ 

(^With a photo) 

The slg'ht of an unusual fish among the catch landed at one of 
Bombay’s fishing docks, on January 41^; ^953> caused some excitement 
among the fishermen there. The specimen was taken by the fisher- 
men to Rev. Brother Navarro of the St. Xavier’s High Scht)ol, who, 
in turn, invited me to examine it.^ 

The specimen was identified to be a Pointed-tailed Ocean Sun-fish, 
Mastums lanceolatus Lienard of the family Moliclae. The fish was 
a juvenile specimen of the species weighing about 20 lb. and measur- 
ing 37 inches in total length. Fish oi: this type are rarel}^ met with 
in pur waters, and the captured specimen has been mounted and 
exhibited in the school museum. 

Ocean Sun-fishes or Head-fishes, as they are sornetimes^ called, 
are known for their grotesque rounded bodies and gigantic size, 
drifting listlessly on the surface of oceans. They represent the family 
Molidae in which only three genera are included. Mold niola one 
of the commonest member of the family, atteiins a weight of 1,200 lb. 
and a length of 8 ft. (Jordan, 1905; p. 425). Masturus lanceolahis 
Li.enard is known to attain a length of 10 ft. (Fraser-Brunner, 1951). 
Ranzania laevis Nardo, which represents the third genus also grows 
to a large size. 

Being oceanic in habit, Sun-fishes are not commonly encountered 
near the continental shelf, the few specimens that are landed having 
drifted into inshore waters by sheer accident. Whitley^ (i934) recorded 
only a few specimens of Ranzania laevis Nardo from Australian 
waters and Deraniyagala (1944) recorded five specimens from Ceylon. 
According* to the latter author, the Ceylonese specimens belong to 
the genera Mola Cuvier and Ranzania Nardo. No specimen of 
Masturus, the third genus of the family Molidae, has so far been 


^ Published with the kind permission of the Director of Fisheries, Bombay. 

- I am grateful to Brother Navarro for inviting my attention to this unique' 
id and giving me facilities for identification and description. 
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recorded from these countries. Neither has any representative of 

the whole family been recorded from Indian (Bharat) waters. 

Occurrence of a small Sun-fish was recorded by Day (1888, p. 
8ckj) but its identity could not be established as he did not have 
an opportunity to examine the fish. He stated, ‘The Colombo Museum 
sustained a g'reat loss during my absence last year ; a small Sun-fish, 
CMhagovisciis was brought for ’sale, but was unfortunately rejected’. 
In the Fauna of British India (Fishes) Vol. 11 (Day 1889; p. 499), pnus 
Orthagoriscus has been recorded but no description of the species is 

np. cit.) also has . not confirmed the identity 


Dr. 'Hora, Director, Zoological Survey of India, in a letter to me, 
stated that there was no published record of any species of Sun- 
fish from Indian waters. ’^Dr. Misra (quoted by Hora), however, 
stated that a specimen of Mola niola was landed by Japanese divers 
at Nicobar Island in 1929-30, but unfortunately the specimen was 
not preserved for lack of a preservative. The present find is, thus,. 






JOURNAL. BOMBAY NATURAL HIST. SUCIKTY, 


¥ol SI 


950 

first record of any member of the Molidae family from Indian 
SteJs Tstot descriptta of the specimen .s turn, shed below,- 
Masturus lanceolatus Licnard 
D. 19; A. 16; P. II ; C. 24 

The fish is laterally compressed but in profile it is almost orbi- 

lor in shaoe with an asymmetrical, pointed tail which is the 
cular in _ shape ^g^tral profiles 

arched the snout is rounded; even the jaws being flush 
Sh Teynial ^oJ^ profile of the body. The distance from 

tlo of^he upper jaw to the orbit is 80 mm. The teeth in each 
iaw are fused into a single element. The gills open on 
of the body into vertical slits at the base of the pectorals which aie 
Suated fairly high up on the body. The eyes are large and oblong 
the longitudiLl diameter of the orbit being 38 mm., while the vertical 
diamete^ is mm. The height of the body is 475 mm. and standard 
lene-th is 762 mm., the total length being 925 min. There are no 
scafes or spines on the body, the dermal covering being granular or 

leatherv in texture. . i . xu ^ 

The finfolds of dorsal, anal and caudal fins are continuous but the 

finrays of each fin can be determined by careful observation The 
extremity of the caudal fin is not ‘thumb-like’ as stated by Gudpr 
liQiy P. but gradually tapers as depicted by the same author 
Id ' iq) in the case of Kluzinger’s dried stuffed 65-inch specimen 
from the Red Sea. The central caudal lobe is, however, somewhat 
asymmetrical, being slightly above the central axis ; there being 10 
fin-rays below the axis of the extremity and 6 above it. The cential 
lobe of the caudal consists of 8 fin-rays which are separated in the 
middle by a longitudinally running band of brownish-red, smooth 
skin tissue terminating distally. The tips of the dorsal and anal 
fins diverg’e dorsally and ventrally and are 990 mm, apart in the 
present specimen. The pelvic fins are absent. The pectorals are 

comparatively small in size. , , , , 

The colour of the fish is dark grey on the back, becoming 
gradually silvery-white on the abdomen. The fins are dark grey. At 
the base of the fins also there is a band of brownish red smooth 
skin, which is different from the general granular texture of the 
derrnis of the body. It is seen as a wide dark patch at the base 
of the dorsal and anal fins and as a circular band at the base of 
the caudal. 

Taraporevala Marine Biological Station, C. V. KULKARNI 
Bombay 2. 
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MISCELLANEOUS NOTES 


i6. OCCURRENCE OF THE BRINE SHRIMP 
ARTEMIA SP. IN BOMBAY 


Female Artemia : x 32 ; 

Male Artemia : x 22 ; 

Early larva of Artemia (Nauplius) 


Bond, R. M. (1934): Mem. Conn. Acad. Arts & Vol. x, Article 5 (Yale 
'..Exped.). ■ 


ro-J. 
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The Indian Arfemia are tiny creatures half an inch in total length 
and cherry-red in colour when full grown. They .swim upside down, 
Ts if with back strokes, like typical Phyllopods. Younger orms 
are pale whitish in colour. There i.s u pronounced sexual dimorphism, 
the male fFie* B) having- well developed claspers and the female possess- 
ing prominent ovisacs (Fig. -A). Besides, the males are smaller than the 
females and are far fewer in numbers; about 98% of the population 

being females only. _ , ^ • r 4 • 

Preliminary observations indicate that the Indian species of Aftemiaj 
like its foreign congener is very specialised, thriving normally in 
salinity of over 160^/00, the salinity of normal sea water being only 
Its osmo-regiilatory mechanism is also very wonderhil as 
specimens placed directly from such highly concentrated saline water 
into fresh tap water (O salinity) lived for 3 days without any apparent 

discomfort. , 

Eggs of Brine Shrimp generally remain dormant tor more than 

a year and hatch out when the optimum salinity is reached. In dry 
condition they are known to remain viable for 12 years. Detailed 
observations on the viability of eggs of the Indian Brine Shrimp, ^ its 
life cycle and development will be studied later, but initial observations 
show that these eggs float in concentrated water of salt pans and 
wash up on the sides. Whether they hatch out immediately wdien 
water of lower salinity is taken into the pans in the tollowdng iortnight 
during the normal process of salt manufacture, has not y^t been 
established. Experiments in the laboratory show, however, that some 
of the eggs hatch out on the second day in water of salinity of 65^/00. 
Eggs which were yet within the egg pouches (ovisacs) were viable, 
for when a few mature females were crushed and put into ^ slightly 
saline water the eggs from the ovisacs hatched on the third day. 
After hatching, the embryo remained suspended from the egg capsule, 
encased in the embryonic membrane for some time before it actually 
began to swim about. The newly hatched larva passes through the 
typical Nauplius (Fig, C) and Metanauplius stages. 

Further observations on the systematics and bionomics of these 
shrimps are in progress. 

I am indebted to Dr. S. B. Setna, Director of Fisheries, without 
whose encouragement this discovery w'ould not have been possible. 


Taraporevala Marine Biological Station, 
Bombay 2, 

September 30, 1953. 
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17. OCCURRENCE OF NEPHILA. MALABARENSIS 
IN BOMBAY 

[With a text figure) 

Recently I secured an interesting Argyopid spider from an ex- 
pansive orb-web that lay stretched between the. tiled roof of Matunga 
Road Booking Station and a nearby tree [Piihecolo'hiiini sarnan). 
Attracted by the immense size of the web which was about 6 sq. ft. 
[ searched for the inmate for a number of days without success. 


Mis ( ^ liLLA Neous no rNs 



Last week (30-6-1953) while returning late in the evening at about 
7.30 p.m. I fortunately located the spider just coming out of its hiding 
place and repairing the web. ^ A large-sized spider it was, with long 


Nephila malabarensis Walck 


stout legs and the abdomen of a general black colour with bright 
orange dots and streaks. I tried to bring it down with my umbrella 
but the spider cleverly receded and concealed itself in the narrow 
interspace between the batten and the tile. With some difficulty I 
managed to drop it into a bottle containing denatured spirit (for at that 
time I could not obtain any other better media like glycerin and 
formalin or pure spirit) and carried it home. .In the denatured spirit 
the spider lost much of its original bright colour; the dark turned 
pale brown and the orange to pale yellow or even white. 

On a closer examination, however, it was found that the legs 
were somewhat longer than in the case of Armieus and further the 
protarsi and tarsi definitely longer than the patellae and tibiae. Now, 
the last mentioned characteristics are those which at once distin- 
guish the genus Nephila from Araneus (P ococky Fauna of British 
India). 

The species of Nephila commonly met with in Bombay, especially 
in the jungles during the monsoon months is the Giant Wood Spider, 
Nephila maculata — which has a cylindrical abdomen and has its legs 
about six times as long as its carapace. 

The external morphological details of the newly secured specimen 
are given below: — 

Total length 
Carapace 
Abdomen 
Palp 


24 mm 
9 mm 
15 mm 
9 mm, 







Patella & 

Prof ar si & 



Tibia 

7 

'arsi 

34 

mm . 

10 mm. 

14 

mm. 

,^9 

mm. 

y mm. 

1 1 

mm. 

19 

mm. 

6 mm. 

7 

mm. 

28 

mm. 

S mm. 

I T 

mm. 


First pair of legs ^ 

Second pair of legs 
Third pair of legs 
Fourth pair of legs 
Thickness of femur about 2 mm. 

Abdomen long oval brownish variegated with orange lines on 
sides and dots below. Spinnerets form a normal rosette below at 
the hind end of the abdomen. Mandibles stout and black. Carapace 
somewhat convex and reddish brown in colour. Median eyes 
whitish forming a normal quadrangle and laterals black and conti- 
guous. Sternum V-shaped and yellow. Cly#eus proxmially yellowish 
and distally blackish. Legs : femur and tibia yellowish, pro-tarsi 
and tarsi thin and long distally blackish covered with fine hairs, joints 
striped black and brown. 

It is obvious from <ill tho above characteristics that the specimen 
generally agrees with the description ot Nepliihi muhibareusis \\ alck. 

The interest of the specimen lies in the fact that it is .tor the 
first time that I have come across this species in Bombay. 

c/o The Cement Marketing Co, 

OF India Ltd., 
r, Queen’s Road, Fort, 

Bombay^i, 

July 16, 1953. 


T. V. SUBRAHMy\NyAM 


18. NOTES AND QUERIES ON LAND LEECHES 

The two notes published in Vol. 50, No. 2 of the Journal suggest 
that a general article by an expert on the biology and habits of land 
leeches would interest many members of the Society ; it is difficult 
for the laymen to find the answer to queries such as these: — 

How many species of land leech are known to science? 

2. Land leeches are unknown from Africa and the Americas: 
true or false? 

3. Where do they go in the winter time? 

In the tropics they are active all the year round ; but in a monsoon 
climate they disappear entirely for about six months, during the 
cold dry winter. Do they get through this period in the form of 
eggs? or by burrowing into the soil? How do they survive the 
snow and frost at the upper limit of their range. 

4. What is the normal food of a leech? 

Humus? Soil? 

5. What is the significance of a blood meal to a leech? 


About 4 times as long as the carapace — a feature of N. malaharensis. 
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miscrllaneous notes 


The vast majority of leeches can never have the gfood fortune 
to secure a meal of blood all through their lives. 

6. How high off the ground do leeches climb? 

Has anyone ever recorded seeing a leech climbing thie bole of 
a tree (as opposed td tall grass, herb, or low shrub)? For botanical 
purposes I have examined the boles of ma,ny trees recently in a Borneo 
forest of normal leech density, but have yet to see a leech climbing* 
onev '■ 

7- What evidence is there to support the idea that leeches may 
at times drop onto hosts from overhanging vegetation? 

In travel books one frequently * comes across bald statements that 
‘leeches dropped on us from the trees’. If the writer were to say: 
‘While walking behind my companion ‘X’ I counted 23 leeches take 
a free drop at him, of which 15 landed on his head and shoulders 
but 7 scored near misses behind’, or ‘Every now and then there 

was a soft plop as a leech took a free drop at one of us, but 

miscalculated the range and hit the path’ the circumstantial detail 
would carry conviction. The mere finding of a leech on one’s neck 
is no evidence that it dropped from above — it is much more likely 
to have climbed from below. 

Dr. Brooke Worth states that this dropping theory ‘can be 
imagined’ but points out some of the difficulties. It should be 
possible to test it experimentally, by placing large numbers of leeches 
on an overhead branch and then walking up and down underneath. 
I can only say that 1 have been looking for the flying leech for 20 
years, in Kumaon, Nepal, various parts of Burma, and in Borneo, 

without having the good fortune to find one of these air-borne 

divisions. 

8. How far off can a leech sense its host? 

This again could be determined by experiment. Dr. Brooke 
Worth states that it cannot be assessed whether a leech’s search is 
merely on a tactile basis, or an actual olfactory experience. If it 
is not olfactory, how is it that a leech, from a distance of 2 or 3 
yards, will advance in a direct line towards a man standing perfectly 
still, and if the man takes a pace to the right or left, the leech will 
change the direction of its advance accordingly? 

Travellers’ tales suggest that if a man were to lie down and 
sleep in the forest without taking any precautions he might be 
sucked dry by leeches. This would obviously depend on the radius 
of the circle of attraction, and on whether leeches (like ants) can 
summon their brethren from ever increasing distances (this seems 
unlikely). 


The following random notes may be of interest; I cannot claim 
to have studied leeches, except in so far as they forced themselves 
on my attention. 
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Ecology of Land Leeches. 

In South-east Asia land leeches setoi 
following forest types: — 


to be confined to the 


Champion Classification Richards C lets sifi cat wiR 


Tropical wet evergreen 
Tropical semi-evergreen 
Sub-tropical wet evergreen 
Wet temperate 
Moist temperate 


Tropical rain forest 
do. 

Sub-tropical rain forest 
Montane rain forest 

'r> ■ ■ ' V . 


.Leeches are further confined to primary forest in the above types, 
or areas where the primary forest has been cleared without the use 
of fire. In secondary seres following shifting cultivation leeches (in 
my experience) are not found ; there are several possible explana- 
tions:— 

(a) the intense fire wipes out the entire leech population, 

(h) or the intense insolation (solar radiation) to which the soil 
is subject after the fire and before the vegetation and the rice crop 
again afiords soil cover, eliminates the humus and the leeches with it. 

.If a secondary sere were left undisturbed it would eventually (after 
several centuries) revert to primary forest, and presumably at some 
time in the succession the area would be re-colonised by leeches from 
neighbouring forest. 

Leeches are not found in certain edaphic climax types of tropical 
rain forest ; these are : — 

Mangrove forests. The daily or periodic flooding ol; these lorests 
with sea water is presumably lethal to leeches. 

Peat-swamp forests. These cover some 6,000 sq. miles in the 
coastal areas of Sarawak and Brunei, and are also found in other 
parts of Malaysia. The forests grow on a considerable thickness 
of peat (average 20-25 is well above reach of the highest 

tides; the surface water is fresh, but acid and the colour of strong 
tea. Superficially these areas would appear to be a paradise for 
leeches, but they are extremely rare ; possibly the acidity of the water 
does not suit them. 

The oak-chestnut forests of the Shan Plateau (Maymyo), which 
apparently fall in Champion’s sub-tropical wet evergreen type, are 
free of leeches; perhaps the rainfall (50-60 inches per year) is 
insufficient. u 

The principal teak forests in Burma are found in the tropical 
moist deciduous type; a low ground fire burns through these forests 
every Tear, in February or March, and this must account for the 
absence of leeches. It is only where this type of forest merges with 
the tropical semi-evergreen, and is too wet to burn, that leeches 
appear. 


^ For the Richards Classification see ‘The Tropical Rain Forest’ by V, W. 
Richards. 



MISCELLANEOUS NOTES 


One may deduce therefore that land leeches require: — 

(a) Sufficient precipitation to produce a more or less permanently 
moist humus layer for 5 to 6 months of the year. 

(b) Complete freedom from fire. 

(c) Complete freedom from salt-water fiooding. 

(d) Surface water that is not too acid. 

A special type of secondary sere in the wet and moist temperate 
forests which leeches seem to favour, and which should therefore be 
mentioned, is the grassy grazing ground near villages; possibly the 
leeches are brought in from surrounding forest by mentor animals 
and find the micro-climate of these grasslands to their liking. 

It may be that different species of leeches have different habitat 
preferences ; whether anyone has studied this question I cannot say, 

D a n g o r f r o ni 1 e e c h-b i t e s. 

The usual experience seems 'to be that, provided normal pre- 
cautions are taken, leech bites are no more liable to go septic than 
any other wound; but if the x'esistance of the host has been lowered, 
c.g. by malnutrition, then sepsis is common ; thus Mr. Spencer 
Chapman records in ‘The Jungle is Neutral* that initially leech 
bites healed normally, but after some months in the jungle on 
inadequate rations they started to go septic. 

What does a traveller do if a leech disappears into one of the 
‘intimate orifices of the body*? I once experienced the entry of a 
leech into the rectum; there was no pain or irritation, but some 
bleeding after a quarter of an hour or so; as the incident occurred in 
the mountains some days’ march from medical aid, I awaited further 
developments with some trepidation, but nothing further happened ; 
I only hope the leech found his way out again in due course. 

I was recently laid up for a week by a specimen of ‘Larva migrans* 
(see Manson-Bahr’s Tropical Diseases) which secured entry into the 
leg through a leech bite; this however is a rare complication. 


Leech repellents. 

It does not seem to be generally known that two pairs of socks or 

stockings will almost invariably defeat a leech; in the absence ot 

chemical repellents I have found this defence, combined with long 
trousers, boots, and ankle puttees, entirely effective, provided that 
one can halt every half-mile or so to remove leeches climbing up 
towards the waist, having been defeated lower down. The trousers 
should be extra long in the leg, like the trousers that are used for 

ski-ing, so that they do not pull too high up the leg. 

There is a choice of several chemical repellents. Mrs. Bor 
{‘Adventures of a Botanist’s Wife’) has a favou/ite recipe: — 

Tn every account I have ever read of jungle travel the writers 
describe their leech troubles and their ways of dealing with them, 
yet never have I met or read of anyone who seemed to know the 
only way (as wc discovered) of defeating leeches. People recom- 
mend the use of tobacco leaves stuffed inside socks and shoes, or 



Forest Office, 
Brunei, 

(via Singapore), 
August 5, 1953. 


B. E. SMYTHIES. 
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the use of little bags of salt tied to a walking stick, oi' the 
tion of a solution of areca-nut to socks or shoes, u c tested all 
these and found them inadequate, not to say useless. ^ 

Early in our wanderings my husband devised^ the only efficient 
preventative we have ever known. It was obvious that tobacco 
leaves, apart from being uncomfortable, were inadequate because 
the leeches could make their way in between^ the leaves. ^So wc“. 
tried soaking* tobacco leaves overnig*ht in boiling vatci. By next 
morning this had produced a strong kind of tea which we pourc^d 
ever our socks and shoes, allowing* it to soak in. We also applied 
it like paint to the porters’ bare feet and ankles, and to the dogs’ 
feet and ears .... Nicotine is deadly poison to leeches, and 
thoug'h they still came looping* towards us across the sodden track 
and dropping on us from the trees and undergrowth, they shrivelled 
up and died at their first contact with tobacco-soaked skin or cloth/ 

The difficulty is to find a repellent that retains its potency even 
after repeatedly wading* streams. Mrs. Bor goes on to say: — 

‘Even four hours’ marching* through torrential rain could not 
wash off the tobacco tea. Only once did it fail us ; that was when 
we had to ford a river twenty-five times on a six-hour journey/ 

Di-methyl-phthalate was extensively used by the U.S. Army in the 
last war as a general insect repellent; its effects do not seem to last 
more than 2-3 hours, even without wading streams, so one should 
carry a bottle in one’s pocket and apply it periodically. ^Nature' in 
1952 reported experiments being conducted by the U.S. Army with 
a new dope, specially designed for leeches, which was said to last 
for clays ; further news of this product will be awaited with interest. 

I have found a mixture of citronella oil and vaseline to be 
effective — the vaseline prevents the oil being washed out too easih . 
A mixture of Di-methyl'-phthalate and vaseline might be worth a 
trial. 

They say that when in Rome one should do as the Romans do. 
The Dayak method is to wear nothing but a loin cloth, chew betel 
methodically, and aim a well-directed stream of betel juice at any 
leech that secures a footing; one reason why this example is not 
followed by Europeans is that (according to Mr. Spencer Chapman) 
it takes about three months to harden one’s feet sufficiently to go 
bare-foot in tropical forest. Natives seem to become curiously 
indifferent to leeches. I remember seeing a Sherpa youth come down 
from the forests above Tarke Gyang in Nepal, where he had been 
collecting* firewood; he arrived back in the village with a cluster of 
leeches about the size of a golf-ball on top of his right foot — he just 
wasn’t interested in removing them. 
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19. SEXUAL BEHAVIOUR OF LAND LEECHES 
[IVitli a text figure) 

I do not know of any description of the process of copulation in 
land leeches, so the following observations on what seem to be 
copulation, incomplete though they are, may be of interest. 

On July 29th, 1953 I was travelling among the foothills of the 
mountain Trus Madi in North Borneo at an altitude of about 4,000 ft. 
Land leeches of the species Haemadipsa picta Moore and H. seylanica 
(Moquin-Tandon) were frequent and annoying', and I was wearing 
rubber and canvas hockey boots, the canvas of which had been im- 
pregnated with Di-methyl-phthalate. With this treatment the leeches 
will not venture onto the canvas of the boot, but will wander freely 
.on the rubber parts. 

The g'oing was heavy, and during a short halt for rest I was idly 
watching two full-grown specimens of H, seylanica/ each about 
3 inches (70 mm.) long when extended, making their way round the 
welt of my left boot. They were going in opposite directions, and 
met, head to head, on the toecap. After some preliminary muzzling* 
the specimens joined, front sucker to front sucker and appeared to 
embrace, remaining together until disturbed half an hour later. 



Each leech had the hind sucker and the posterior half of the 
body in close contact with the boot. The anterior half of each 
leech stood out at right angles to the boot and was slightly flattened, 
and these two anterior halves were, pressed tightly together, ventral 
surfaces in contact, and sucker to sucker, as shown in the diagram. 
The joined pair were slightly curved, convexity towards that leech 
which was slightly the larger. In this position they remained almost 
motionless, except for a continuous slight swaying backwards and 
forwards and a slight variation in the flattening of the bodies. The 
whole process looked very much like a human embrace in the most 
passionate Hollywood style. 

The embrace continued for half an hour when it became 
imperative to continue ' the journey. The leeches were transferred 



the use of little bags of salt tied to a walking stick, or the applica- 
tion of a solution of areca-nut to socks or shoes. We tested all 
these and found them inadequate, not to say useless. , 

Early in our wanderings my husband devised^ the only clhcient 
preventative we have ever known. It was obvious that tobacco 
leaves, apart from being uncomfortable, were inadequate because 
the leeches could make their way in between^ the leaves. So 
tried soaking tobacco leaves overnight in boiling water. By next 
morning this had produced a strong kind of tea which we pouicd 
ever our socks and shoes, allowing it to soak in. We also applied 
it like paint to the porters’ bare feet and ankles, and to the dogs’ 
feet and ears .... Nicotine is deadly poison to leeches, and 
though they still came looping towards us across the sodden track 
and dropping on us from the trees and undergrowth, they shrivelled 
up and died at their first contact with tobacco -soaked skin or cloth.’ 

The difficulty is to find a repellent that retains its potency even 
after repeatedly wading streams. Mrs. Bor goes on to say: — 

‘Even four hours’ marching through torrential rain could not 
wash off the tobacco tea. Only once did it fail us ; that was when 
we had to ford a river twenty-five times on a six-hour journey.’ 

Di-methyl'-phthalate was extensively used by the U.S. Army in the 
last war as a general insect repellent; its effects do not seem to last 
more than 2-3 hours, even without wading streams, so one should 
carry a bottle in one’s pocket and apply it periodically. ^Nature' in 
1952 reported experiments being conducted by the U.S. Army with 
a new dope, specially designed for leeches, which was said to last 
for days ; further news of this product will be awaited with interest. 

I have found a mixture of citronella oil and vaseline to be 
effective — the vaseline prevents the oil being washed out too easily. 
A mixture of Di-methyl-phthalate and vaseline might be worth a 
trial. 

They say that when in Rome one should do as the Romans do. 
The Dayak method is to wear nothing but a loin cloth, chew betel 
methodically, and aim a well-directed stream of betel juice at any 
leech that secures a footing; one reason why this example is not 
followed by Europeans is that (according to Mr. Spencer Chapman) 
it takes about three months to harden one’s feet sufficiently to go 
bare-foot in tropical forest. Natives seem to become curiously 
indifferent to leeches. I remember seeing a Sherpa youth come down 
from the forests above Tarke Gyang in Nepal, where he had been 
collecting firewood; he arrived back in the village with a cluster of 
leeches about the size of a golf-ball on top of his right foot— he just 
wasn’t interested in removing them. 
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(via Singapore), 
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ig. SEXUAL BEHAVIOUR OF LAND LEECHES 
(With a text figure) 

I do not know of any description of the process of copulation in 
land leeches, so the followingf observations on what seem to be 
copulation, incomplete though they are, may be of interest. 

On July 29th, 1953 I was travelling among the foothills of the 
mountain Trus Madi in North Borneo at an altitude of about 4,000 ft. 
Land leeches of the species H aemadips a picta Moore and H. seyla 7 %iccu 
(Moquin-Tandon) were frequent and annoying, and I was wearing 
rubber and canvas hockey boots, the canvas of which had been im- 
pregnated with Di-methyl-phthalate. With this treatment the leeches 
will not venture onto the canvas of the boot, but will wander freely 
,on the rubber parts. 

The g'oing was heavy, and during a short halt for rest I was idly 
watching two full-grown specimens of H. seylanka, each about 
3 inches (70 mm.) long* wdieii extended, making their way round the 
welt of my left boot. They were going in opposite directions, and 
met, head to head, on the toecap. After some preliminary muzzling* 
the specimens joined, front sucker to front sucker and appeared to 
embrace, remaining together until disturbed half an hour later. 



Each leech had the hind sucker and the posterior half of the 
body in close contact with the boot. The anterior half of each 
leech stood out at right angles to the boot and was slightly flattened, 
and these two anterior halves were pressed tightly together, ventral 
surfaces in contact, and sucker to sucker, as shown in the diagram. 
The joined pair were slightly curved, convexity towards that leech 
which was slightly the larger. In this position they remained almost 
motionless, except for a continuous slight, swaying backwards and 
forwards and a slight variation in the flattening of the bodies. The 
whole process looked very much like a human embrace in the most 
passionate Hollywood style. 

The embrace continued for half an hour when it became 
imperative to continue the journey. The leeches were transferred 



Institute for Medical Research, 
Kuala Lumpur, 

Malaya, 

August, 1953 . 


J. L. HARRISON 


20. THE SPECIES OF CROTALARIA IN BOMBAY 

The genus Cfotalaria is a common one in B:>mbay particularly just 
after the rams. Tne identification of the genus is easy enough, ou 
account of the typical, swollen pod ; but to come down to the species 
from the keys provided in Cook*:i's Flora is not a simple matter. In 
my field work I have made use of the following key of my ovvn and by 
its use the determination of species has been rendered a little more 
easy. With a view to help other botanists, who may have experienced 
the same difficulties, 1 have been induced to publish the key. 

In the use of the key, please note that all the lines headed by the 
same number are alternatives, and all these should be studied cararully 
before deciding on the species. The presence or absence of stipules 
should be noted: and since in some of the j^pecies the stipules are 
minute or consist apparently of a very fine bair-like structure covered 
with hairs, one is apt to miss thair presence or to confuse them with 
the ordinary hairs of the stem. 

In coliecdng Croialarias for identification, it should be made a point 
in every case to collect both flowers and fruits, espec ally the latter, 
since they form one of the most typical characters of the various 
species in the genus. 

Key to the Species of Crotala>ia 

1, Leaves simple : 

2. Pods glabrous ; 

3. Stipules absent : 

4. Corolla exserted or longer than the calyx : 

5. Prostrate herbs; stems fiUtorm with 
spreading hairs; leaves 6 — 15 x 3 — 7 
mm,; flow^ers in leaf-opposed or extra- 
axillary racemes ; seeds 8 — 10 
5. Erect herbs; stems not filiform : 

6* Stems silky ; leaves more or less silky : 

7. Leaves peiiucido-punctate ; seeds 
6-^12 

7. Leaves not punctate; seeds 4 — 10 

6. Stems glabrous; leaves 75-"1^0x 
j-18 mm. glabrous; seeds many... 

4. Corolla not exserted, or shorter than the 
calyx: 

' 8. Racemes capitate : 


UUpes 


albida 
Unit alia 

hdescens 


9. Upper cal^x teeth connate 


liana 


960 JOURNAL, BOMBAY NATURAL HIST. SOCIETY, Vol. 51 


to a stoppered tube where after a short break they resumed Ueir 
embrace and continued for at least an hour more. Owing to lack 
ot facilities on the journey, they later died in the tube. 



iriqmtra 


itdva 

leptostmkya 


bifaria 


'juncea 


heyneana 
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Upper calyx teeth not connate : 

10. Leaves much bioader than long,.. 
10. Leaves about as broad as long 
8. Racemes not capitate : 

11, Bracts minute, subulate ; leaves 
oblique at base 

IX Bracts leaf^^ lanceolate ; leaves 
equal-sided at base ... 

3, Stipules present: 

IX Pods not longer than the calyx : 

}3. Seeds 6“8; racemes capitate 

13. Seeds 20-30 ; racemes lax ... 

12. Pods longer than the calyx : 

14. Shrubs or underslirubs : 

15, Leaves obtuse ; stipules and bracts 
subulate 

15. . Leaves acute or subacute ; stipules 

and bracts foliaceous 
14, Herbs: ; - ■ 

16. Stems and branches glabrous 

16. Stems and branches with long, 
spreading hairs 
Pods hairy, silky or velvety : 

17. Stipules absent: 

18. Pods 1-seeded 
18. Pods 2-seeded 
18. Pods 3 or more-seeded : 

19, Tall herbs with linear leaves; pods 
5-30 mm. long 

19, Low herbs or undershrubs with small 
leaves and pods : 

20. Small leafy herbs, 5-7*5 cms. high ; 
seeds 4-8 

20. Undershrubs with stiff branches; 
seeds 3-4 

17. Stipules present : 

21. Corolla blue and white 
21. Corolla yellow, or yellow with purple 
■ veins: ' ' . ' 

22. Stems and branches acutely trique- 
trous ... 

22. Stems and branches not triquetrous : 
23. Seeds 2 

23. Seeds 4-6 ... ■ 

23. Seeds 10 or more : , . 

24. Racemes all lateral, 1-2-flowered ' 
24, Racemes many-flowered, ter- 
m inal or terminal and lateral : 
25. Stipules minnie ; leaves 25-100 
X 6-18 mm. 

25. Stipules balf-lunulate ; leaves 
70-130 X 30-50 mm. 


diinenszs 
p) mtley aides 


proslmta 
vest it a 


dtibia 

caiycina 


reiusa 
serke/z ■ 
stocksii 
mysorensis 


ramostssma 

iuiva 


juncea 

pusilla 

burhia 

verrucosa 
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■ 1. ■ Leaves componndi, 3-7-f oliolate : 

■ ^ 26. : Pods hairy or velvety : _ , 

27, Calyx teeth exceeding the tube; pods sub- 
globose ‘ ■' ” • 

27. Calyx teeth equalling the tube ; pod sub- 

26. Pods glabrous : 

28. Leaves usually 5-foliolate, occasionally 

3 to 7-foliolate ; pods 30-40-seeded 
28. Leaves 3 foliolate: 

29. Bracts large, ovate ; pods 8-10-seeded ; 

■■ a prostrate or diffuse herb 
29. Bracts minute, setaceous; pods 20-30- 
seeded ; an erect suffniticose herb ... 


medicaghua 

notonii 


gumgueloba 


orixensis 


siriata 


As it is seen from this key, the flowers of the genus in Bombay are 
always yellow, with the only exception of C verrucosa^ a plant growing 
in the vicinity of the sea. 


St. Xaviesi’s College, 
Bombay, 

September, 1953. 


H. SANTAPAU, s.J. 


21. THE x\NDROECIUM OF TAVEmiERA 
' NUMMULARIA DC. 

Taverniera niimmularia DC. (Papilionaceae) is a common 
undershrub growing around . Bhavnagar. When the fresh flowers 
were examined, it was observed that the stamens were always dia- 
delphous, (9) + 1, and not monadelphous as given in ,the descriptions 
of the species in Hooker’s ‘Flora of British India’ (2: 140), or in 
Cooke’s ‘Flora of the Presidency of Bombay’ (1:, 331). 

In the original description of the species, de' Candolle (iii Mem. 
Fam. Legum. 341) states that ‘Les etamiiies sont diadelphes a la. 
mani^re ordinaire, mais la dixieme est quelquefois si bien appliqiiee 
qii’on pent facilcment les croire monadelphes, quand on les examine 
sMies’.- This translated means that ‘the stamens are diadelphous 
In the usual manner, but the tenth is sometimes so closely appressed 
to the others, that one may easily take them, to- be monadelphous 
whenever dry specimens are examined’. : 

I am thankful to Dr. Biswas, Superintendent of the Indian Botanic 
Carden, Calcutta, for the above original reference and translation. 


Dept, of Biology,, 

Sir P.P. .Institute of Science, 
Bhavnagar, 

Septemher, 1953. 


M. H. S. MURTHV 
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22. THE HERBARIUM AT THE 
POONA AGRICULTURAL COLLEGE 


111 surveying’ and studying* the floras of various tracts, it is found 
essential that plants be preserved and stored permanently. Such 
stores or herbariums are institutions of national importance and should 
rank with similar national collections of art, historical documents, 

'■etc. . 

In most advanced countries such herbariums have been attached 
and developed in scientific institutions, and botanists are constantly 
adding to, altering, classifying and correlating the numerous plant 
specimens in them. The collections at the Kew Gardens, London, 
where there are thousands of specimens from all parts of the world 
are well-known and a place of pilgrimage for plant collectors and 
students from all over the world. The herbariums oL .Holland and the 
Soviet Union are also noteworthy. 

In India, though naturalists have been interested in plants from 
ancient days, the scientific survey and development of herbariums date 
with the inauguration of the Botanical Survey of India in the last, 
decade of the 19th century. As the result of the activities of the 
survey, sufficient material was collected to warrant the preparation 
of regional floras and to build up herbariums at various zones of 
the country. For Western India, the Government of Bomba}" decided 
to start the work at Poona and appointed Dr, Theodore Cooke of 
the Science College as Honorary Director of the Botanical Survey 
of Western India. The Poona Herbarium thus started its work in 
1880. The plant collection along with reference library was kept 
at the Ganeshkhind Botanical Gardens near Poona and Dr. Cooke 
.and Prof. Woodrow undertook a vegetational survey of the whole 
Presidency. In 1896, Dr. Cooke retired and left for London. Prof. 
W^oodrow became the Director and published lists of the Bombay 
Flora at regular intervals. By 1899 there were nearly 1,395 different 
species making a total of about 5,000 sheets in the Herbarium. 

Dr. Cooke and Prof. Woodrow were assisted by a series of workers 
in plant collection and identification.: Messrs. Kanitkar (1891}, 
Ranade (1893) and Bhide (1898) are some of the noted workers.; 
Shri Bhide’s name requires special mention. He was primarily taken 
up as an artist to make plant drawings. With his inborn love for 
plants and keen eye for identification, he learnt the subject of Botany 
in general and taxonomy in particular. From an ordinary artist he be- 
came first the Herbarium-keeper and then the Crop Botanist. The 
drawings for various papers on the ‘Bombay Orchids’ appearing in the 
Joimial of the Bombay Natural History Society v/ere by Shri Bhide. His 
drawings were also included in Gammie’s book on ‘Cotton’, Woodrow’s 
book on ‘Mango’ and Blatter and McCann’s monograph on ‘Bombay 
Grasses’. Fle collected hundreds of specimens and discovered nearly 
a dozen new species. His merit was recognized by the Kew Gardens 
and Dr. Cooke rewarded him by giving his name to a iiewly. discovered 
plant species {Kalanchoe Bhidei T, Cooke). 

The entire Herbarium was destroyed by fire in May 1902,' and 
the laborious work of twenty years reduced to ashes. T. For tunatel^^^^^ 
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however, Dr. Cooke had a duplicate set of the Bombay flora and he 
s-enerously presented it to the Herbarium. The work was thus 
continued and the Herbarium was shifted to the College of Agriculture, 

Poona. . 1 

Prof. Gammie succeeded Prof. Woodrow and added numerous 

specimens to the Herbarium. Plis contribution is next best to Sliii 
Bhide's. After Prof, Gammie (1902), others who worked in the 
Herbarium and added their share were Patwardlian (1908), Paranjpe 
(1909), Chibber (1909), Shevde (1909)/ Burns (1916), Narayana 
and Godbole (1929) whose names very frequently appear on the 
herbarium sheets. 

Besides the collections made by these workers, the Hcrbariiin^ 
also benefited by contributions from various sources. A large colLct.on 
of plants from the Sikkim and Khasi Plills was presented to the Her- 
barium by the Royal Botanical Gardens, Sibpur, Calcutta. Nearly two 
hundred moss plants were given by C. Scott in 1897. Contributions 
were also made by the Forest Research Institute, Dehra I>un. 
Mr. Ryan of the Bombay Forest Department handed over the forest 
flora of Thana District collected by him (1908). Talbot’s collection 
of North Kanara and his reference library were purchased in 1910. 
Mr. Willis of Ceylon presented a few specimens of Podostemonac<.ae^ 
In 1920, Shri H. P. Paranjpe brought as many as 500 specimens 
from Mesopotamia. The last important contribution was from the 
Maharaja of Cutch, who presented the valuable collection of Jaykrishna 
Indraji, the noted botanist of Maha Gujarat, 

The Herbarium thus contains a full complement of Angiosperms. The 
monocotyledonous plants excepting a good collection of the Graminese 
are few in the Herbarium as compared with the dicotyledonous ones.^ 
Besides the Angiosperms, there are nearly seventy-five sheets of 
Gymnosperms and seven hundred of ferns. Specimens of mosses (400) 
and lichens (20) are also present. The Herbarium thus has got a 
total collection of over 40,000 specimens which include as many as. 
10,000 from Talbot. 

Many important works on taxonomy have been written with the 
help of this Herbarium. Dr. Cooke’s 'Flora of Bombay’ is based on 
these sheets, Talbot’s ‘Forest Flora’ has been similarly written and 
Gammie’s book ‘Indian Cotton’ and Woodrow’s papers on ‘Bombay 
Orchids’ would not have been exhaustive without this help. Similarly,, 
‘The Flora of Gujarat’ by Saxton and Sedgewick, ‘The Key to the 
Compositas’ by Fr. H. Santapau and ‘The Bombay Grasses’ by Blatter 
and McCann are written with the aid of this collection. Rev. Fr, 
Santapau’s many papers on various plant families refer to sheets in 
this Herbarium. Many eminent botanists and zealous research workers 
make use of the Herbarium from time to time. 

There are many duplicate sheets in the Herbarium which can be 
exchanged for new or other wanted ^ecimens. In the past, some 
sheets ^ were given to various institutions in India and Europe. 
Representative sets of Bombay plants were supplied to the Economic 
Botanists in Nagpur, Bengal and the Punjab. Information on plants 
and plant products is constantly being given to numerous parties. 
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23. GLEANINGS 

Animal Dance 

Di\ Maurice Burton in ‘The World of Science" {The Illustrated 
London News y ]n\y 4th, 1953) quotes a correspondent, Mr. G, A. A. 
Wright, as telling how, some years ago in India, he was cycling 
along a dusty road, coasting down an incline. Turning a bend in 
the road, his wheels making* no noise in the thick dust, he interrupted 
the organised game of some wild dogs. Dr. Burton asked for more 
details and Mr. Wright wrote: — 

‘The leader of the pack stood still in the middle of the govern- 
ment road. Other six or eight dogs ran in a circle round the 
leader. The diameter of the 'circle was about the width of the 
road. The dogs w’-ere evenly spaced round the perimeter of the 
circle. Another set of dogs, of approximately equal numbers and 
similarly spaced, ran on the same circumference of the circle but 
in the opposite direction. When two dogs met, one gracefully 
jumped over the other and proceeded on his way. It was like 
children dancing round the maypole but, instead of winding to right 
and left, leap-frogging over each other. I have the impression 
that one set of dogs— I think those going anticlockwise — did all 
the jumping but of this I cannot be certain.* 

Pest Control 

George L. Harrison (from Pennsylvania) writes in The Field dated 
February 5th, 1953* — 

‘About 15 years ag*o I read of a successful scheme to reduce 
the crow population. The idea was to catch 100 crows in different 
parts and on each one to put a numbered ring, ring i to be worth 
$1,000, ring 2 to be worth $500, and down to 90 rings to be worth 
$5 a piece. The wish to get the $1,000 ring caused many more 
crows to be killed." 

Recent issues of The FieZi have also referred to methods of 
eliminating the grey squirrel which is now a pest in England. The 
outfit includes an aluminium telescopic pole with which a squirrel 
drey is poked to ascertain if it is at home or not. 

A similar pole could perhaps be used successfully within city 
limits to destroy crows" eggs during the relatively short nesting 
season — if we are sure that we can do without the crows scavenging. 

The Hearing of Snakes 

,In India we have constant discussions regarding* the capability 
of snakes to hear sounds carried through the air and the following 
from the Audubon Magazine (July-August 1953, p. 146) may be of 
interest. 

Several correspondents are quoted relating their experience of 
snakes being attracted by their squeaking for birds. Dr. C. M. 
Bogert, Chairman and Curator, Department of Amphibians and 
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Reptiles, American Museum of Natural History, deals with this matter 
in detail and part of his reply reads : — 

H do not doubt for a moment that snakes have been attracted 
to naturalists w'ho were attempting to attract birds by the squeak- 
ing* technique, but I see absolutely no reason to attribute the 

presence of the snake to the squeaking in view of the 

laboratory investigations that have been made I believe that any 
assumption that snakes are attracted by air-borne sounds is 
gratuitous . . . . / 

Referring to a captive California boa, wdiich w^as said to have 
lifted its head at the first squeak and faced the direction of the sound, 
Dr. Bogert says, ‘without some additional details regarding the 
manner in. which the experiments were carried out, it is dilficult to 
say for certain whether the boa responded to the squeaking or to other 

stimuli There may be differences between the hearing of 

species, and while all evidence points to the conclusion that snakes 
do not hear in the ordinary sense of the word, it is difficult to obtain 
what may accurately be called conclusive proof. However, I doubt 
whether the problem can be settled by the field naturalist. Suitable 
experiments wall have to be set up in the laboratory’. 

Caterpillars 

(From ‘Animal Ecology’ by W. H. Dowdeswell, 1952, page 42.) 
‘When local food supplies are exhausted the larvae of the Gipsy 
Moth {Lymantria dispar) if not fully grown, frequently indulge in 
mass movement to new feeding grounds. Some idea of the size of 
their swarms can. be gained, from the fact that trains on the Canadian 
Pacific Railway have been halted on occasions when travelling uphill, 
the wheels of the engine skidding on the squashed bodies of millions 
of caterpillars.^ 


NOTES AND NEWS 







WILD LIFE IN INDIA, 

The Executive Committee of the; Indian Board for Wild Life held 
its first meeting at Kanha Sanctuary in Madhya Pradesh from 
October 29th to November 2nd, 1953. The members present were : 
Dr. S. L. Hora (-Honorary Secretary-General of the Board), Maharaj 
K. S. Dharmakumarsinhji (Honorary Regional Secretary, Western 
Region), Mr. E. P. Gee (Honorary Regional Secretary, Eastern 
Region) and Mr. S. D. Udhrain (Secretary of the Board), Persons co- 
opted were: Dr. P. R. Deshmukh (Union Minister of Agriculture), 
Mr. D. K.. Mehta (Minister of Forests and Industries, Madhya 
Pradesh), Mr. M. D. Chaturvedi (Inspector-General of Forests), Mr. 
Lakhpat Rai (Chief Conservator of Forests, Madhya Pradesh), Mr. 
Tara Singh, (Conservator of Forests, Eastern Circle, Madhya 
Pradesh) and Mr. Horace Alexander. The Union Minister of 
Agriculture presided over the meeting. 

Included in the agenda was the Constitution of State Wild Life 
Boards. It was noted with satisfaction that the State Wild Life 
Boards had been set up in the States of Mysore, Assam, Bombay, 
Saurashtra and Manipur ; and recommendations are being sent to the 
other States as to the lines on which Wild Life Boards may be created 
and as to the functions of these Boards. 

The most important matter discussed, at the meeting was that- 
of national parks, sanctuaries, zoological parks and zoological 
gardens. It was recommended that eighteen national parks in fifteen 
States be constituted, comprising all the most important centres of 
wild life. In particular the following proposed national parks are to, 

... Manas Sanctuary 
Kaziranga Sanctuary 
... Kanha Sanctuary 
Taroba Sanctuary 
... Mudumalai Sanctuary 
. . . Bandipiir Sanctuary 
... Siraska area in Alwar District 
... Gir Forest 
... Periyar Sanctuary 
... Rajaji Sanctuary 
... White Tiger area 


be given top priority : — 
Assam 

Madhya Pradesh 

Madras 

Mysore 

Rajasthan 

Saurashtra 

Travancore-Cochin 

Uttar Pradesh 

Vindhya Pradesh 


A Rs. 40 lakh scheme, in which both the Centre and the States 
will take part, was recommended, so that these more important places 
could be constituted as national parks before the end of the Five- 
Year Plan period. 

With regard to sanctuaries, it was recommended that nine 
sanctuaries and reserves in five States receive special attention from 
State Governments so that they may function as effective havens for 
wild life. 


I 
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It was noted with satisfaction that a zoological park is ^proposed 
to be created near Delhi, and a recommendation was made that Elephauta 
Island near Bombay be converted into a zoological park. 

A symposium is proposed to be held in Calcutta early in 1954 on 
the mmiagement of zoological gardens, zoological parks, national 

parks and sancttiaries. .... . , ■ 

Matters concerning wild life legislation m the various States were 
discussed, and certain suitable recommendations were made. 

The importance of education and publicity in all their ^ aspects as 
far as wild life preservation was concerned was fully considered, and 
concrete steps have already been and are being taken in this most 

important field. . , , t,- , n 

The National Committee in India for Bird Preservation was 

integrated with the Indian Board of Wild Life, and will now function 
as a wing of the Board under the same Ministry. 

A deep-felt vote of thanks was extended to the Madhya Pradesh 
Government, and particularly to the Forest Department, which had 
so efficiently made all arrangements for the meeting, which was h Jd 
in the beautiful Kanha Sanctuary— more widely known as the Banjar 
Valley Reserve. 

E. P. GEE 


Members interested in photographing Nature in various forms arc 
informed that the Mysore Photographic Society of Bangalore are 
holding an International Salon of Photography 1954 Bangalore 
from the 3rd to the x8th July, 1954, and which will have two sections— 
Pictorial and Nature. 

Their last date for receiving entries will be 30th May, 1954. 

■ The Bombay Natural History Society is offering a plaque as a 
prize for the best exhibit in the Nature Section and it is hoped that 
members and their friends will submit entries. 




ANNUAL REPORT OF THE BOMBAY NATURAL HISTORY 
SOCIETY FOR THE YEAR ENDING 31ST DECEMBER 1952 

President 

Mr. Girja Shankar Bajpai 
Vice-President 

Major-Gen. Sir Sahib Singh Sokhey, i.M.s. 


Executive Committee 

Mr. ]. 1 . Alfrey .... 

Mr. G. V. Bedekar, i.c.s. 

Mr. M. J. Hackney 
Mr. R. E. Hawkins ... 

Mr. S. Moolgavkar ... ... ... 

Mr. D. J. Panday ... ... ... 

Rev. Fr. H. Santapau, s.j. ... ... 

Dr. S. B. Setna, ph.D. 

m';. SS ! «'■ 

Mr. M. J. Dickins (Hon. Treasurer) ... 


Bombay 


Advisory Committee 

Lt.-Col. R. W. Burton, i.a. (Retd.) 

Sir Chintaman Deshmukh, kt., c.i.e., i.c.s. 

Mr. C. H. Donald, f.z.s. 

Rev. Fr. Dr. J. B. Freeman, m.a., L.T., ph.D., d.d 
Dr. S. L. Hora, d.sc. ... ••• •• 

Mr. C. M. Inglis, c.m.b.o.u., F.z.s. , .. 

Col. R. C. Morris, f.r.g.s., f.z.s. 

Dr. S. K. Mukerjee, d.sc. ... 

Lt.-Col. E. G. Phythian-Adams, o.b.e., f.z.s., i.a 

*(Retd.). 

Dr. Baini Prasad, D.sc. 


Bangalore 

New Delhi 

Scotland 

Mysore 

Calcutta 

Coonoor 

Attikan 

Calcutta 

Nil girls 
New Delhi 
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List of members of the Executive and Advisory Committees elected 
for the year 1953 : 

Vice-President 

Major-Gen. Sir Sahib Singh Sokhey, i.m.s. 

Executive Committee 

Mr. J. L Alfrey 
Mr. G. V. Bedekar, i.e.s. 

Mr. M. J. Hackney 
Mr. R. E. Hawkins ... 

• Mr. D. N. Marshall ... ^ 

Mr. D. J. Panday ... ... ... ... \ Bujiibay 

Rev. Fr. H. Santapau, s.j. 

Mr. J. A. Singh ... 

Air. Humayun Abdulali ] /j^. Hon. Secretaries) 

Mr. Salim Ali j ^ 

Mr. M. J. Dickins (Hon. Treasurer) ... .../ 

Advisory Committee 

Air. H. G. Acharya ...: •..! Ahmedahad 

Sir Chintaman Deshniukh, kt., c.i.e., t.c.s Vea* Delhi 

Mr. C. H. Donald, F.z.s. ... ... ... Scotland 

Rev. Fr. Dr. J. B. Freeman, m.a., l.t., ph.D., d.d. Mysore 
Mr. E. P. Gee ... .... ... Assam 

Dr. S. L. Hora, D.sc. ... ...■ ... Calcutta 

Mr. C. M. Inglis, c.m.b.o.u., f.z.s. ... Coonoor' 

Col. R. C., Morris, F.R.G.S., F.z.s. ... ... Attikan 

Lt.-Col. E. G.. Phythian-Adams, o.b.e., f.z.s., i.a. 

(Retd.). •... Nilgiris 

Dr. Baini Prasad, d.sc. ... Delhi 


HONORARY SECRETx\RIES’ REPORT FOR THE YEAR 1952 
The Society’s Journal 

Volume 50, Nos. 3 and 4. and Volume 51, No. i and Indexes 
Parts I and II to Volume 49 were published during the year. Volume 
50, No. 4 deserves special mention as it commemorates the Golden 
Jubilee of the Journal, i.e. the completion of fifty consecutive volumes. 
Many interesting and useful articles, some illustrated in colour, as 
also an editorial reviewing the progress of the Journal since its incep- 
tion to date, distinguish This number. 

AI A M M A L S 

Sir Norman Kinnear’s ‘The History of Mammalogy and Ornitho- 
logy, Part I — Mammals’ is of very special interest. It shows that 
the scientific study of mammals in India in the first half of the X9th 
century owes more to Brian Hodgson and Edward Blyth than to any other 
naturalist, although a number of other celebrated European travellers 
and naturalists preceded and followed them and made significant 
piece-meal contributions both as to collection of specimens and 
notes. 
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PROCEEDINGS AND ACCOUNTS, 1952- 

From mid-igth century oiij Dr. T. C. Jerdon, W. T. Blantord, 
Dr. John Anderson, A. O. Hume and Sterndale deserve the chiel” 
credit for promoting our knowledge of Indian mammals. 

Sir Norman stresses the role of the Bombay Natural History 
Society in the advancement of Indian Mammalogy since its foundation, 
chiefly through notes and articles published in its journal by naturalist 
and sportsman members. The Society's Mammal Survey of India, 
Burma and Ceylon, initiated in 1912 and concluded in 1923, was pro- 
ductive of 25,000 specimens. These formed the basis of 55 scientific 
reports by experts at the British Museum, which are indispensable 
for students of Indian Mammals. 

Two other useful papers on mammals published during the year 
are : 

1. ^On the Trail of the Kouprey or Indo-Chinese Forest Ox 
(Bibos sanueliy by Dr. Boonsong Lekagul. 

2. ‘Races of the Indian Giant Squirrel {Ratufa indicay by 
Messrs. Humayun Abdulali and C. J. Daniel. 

The former is an account of the habits and habitat of the recently 
discovered Indo-Chinese Forest Ox, and is illustrated with figures 
and photographs of its characteristic features. 

The latter paper is of taxonomic importance and deals with 
colour variation in the same species occurring in different localities. 

On the more popular side, Lt.-Col. E. G. Phyfhian-iVdams con- 
cluded his shikar serial ‘Jungle Memories’. The final part ‘Odds and 
Ends’ deals with various interesting and instructive shikar incidents 
and experiences of the author. 

In ‘A History of Shikar in India’ Lt.-Col. R. W. Burton traces 
the history of shikar from the pre-Moghul period down to the present. 
Brief accounts of other forms of sport, practised chiefly by Britishers 
in India, such as Pig-sticking*, Falconry, Angling*, etc., are included 

The author emphasises again the urgent need for wild life 
preservation and suggests ways and means of achieving this. A 
useful list of all the game animals in India, Burma aiuP Ceylon, is 
appended. 

■■ B I R B S.,; - 

Eleven papers in all were published during the year. 

S. Dillon Ripley has two important contributions : i. ‘A Collection 
of birds from the Naga Hills’ and 2. ‘Vanishing and Extinct bird 
species in India’. 

In the former Dr. Ripley describes his journey to the Naga Hills 
together with a map showing his route. 48 days; collecting yielded 
743 birds representing 196 species which are listed with useful 
taxonomical notes. . 

In the latter paper, especially contributed for the 50th Anniversary 
number, the following species of birds (illustrated - in colour) which 
have either become extinct during the last half century or are now 
seriously threatened with extinction, are described— Great Indian 
Bustard, Jerdon’s Courser, Pinklieaded Duck and Mountain Quaih 
All the causes of depletion of these species, Ripley observes, are not 
clear, though in the case of the Bustard, direct human persecution 
or interference is undoubtedly the immediate cause. 
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On bird ecology are the following papers by M. D. Lister : j . \Somc 
fungie Bird Associations’ and 2. ‘Some Bird Associations of Ind.an 
Cultivated and Waste Lands’. 

The first is a comparative account of birds found in such of the 
major forest types in India and Burma as the author visited during 
1942-45, while the second describes some bird associations observed 
oil both cultivated and waste lands during the same period. 

R. S. P. Bates and E. H. N. Lowtlier in their *The History of Biid 
Photography in India’ follow the development and progress of this 
branch of field work from the year 1900 when the first photograph of 
an Indian bird was published in the Society’s Journal, 

An informative note on photographing birds with the speed-flash 
by Mr. W. T. Loke follows the main contribution, and both the 
sections are copiously illustrated with photographs which must rank 
amongst the finest camera portraits of Indian birds ever made. 

In addition to the above, Mr. W. T. Loke, contributed two more 
articles, both of which are illustrated with his usual excellent photo- 
graphs. These are: i. ‘Photographing the Whitcbellied Sea Eagle — 
Haliaetns leiicogaster (Gmelin)’ 2. ‘Kashmir Revisited’. 

The articles display the author’s proficiency with his pen as much 
as with his camera and his bird watching. They are of special appeal 
to the nature lover of the out-of-doors, and to the bird photograpner, 
expert and beginner alike. 

Part II — Birds — Sir Norman Kinnear’s ‘The History of Indian 
Mammalogy and Ornithology’ traces the development of the systematic 
study of Indian birds which dates back to 1713 when an account was 
published by Edward Buckley, an E.I. Company surgeon dealing with 
22 birds found in and around Fort St. George, Madras. 

Some names have become famous in connection with Indian 
ornithology, particularly since the beginning of the 19th century-— 
Hodgson, Blyth, Jerdon, Blanford and others — and Sir Norman’s 
‘History’ gives interesting vignettes of the men and their activities. 

Hawks and Eagles were Mr. C. H. Donald’s special study during 
his many ye.ars in India. In the Jubilee number he contributed a 
very readable article entitled ‘The Flight of Eagles’. At the end 
of it are reproduced two pages of diagrammatic keys to various 
birds of prey in flight which should be of great help in identifying the 
species on the wing. 

An article on ‘Finn’s Baya {Ploceus megarhyneJms Hume)’ by 
Humayun Abdulali summarizes the results of an examination of al! 
available specimens, literature and information concerning this some- 
what enigmatical species. 

Reptiles and Amphibians 

Contributions in this section are unfortunately very scarce and the 
study seems to have lost the popularity it enjoyed under the inspiring 
aegis of Col. Wall. ‘The History of Herpetology in India’ written 
at the editor’s request by Dr. Malcolm A. Smith, for the Anniversary 
number, was the only one published during the year. 

The beginning of the scientific study of Indian Repti’es and 
Amphibians is traceable to the end of the i8th century, with the arrival 
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in this country of Patrick Russell and Thomas Hardwicke. Pro- 
minent among the others that followed in the footsteps o£ these pioneers 
were Fayrer, Gunther and Boulenger, but the major — and in many 
respects the most important — contribution to Indian herpetology j 
particularly as regards habits and life histories, was made by CoL 
Frank Wall whose numerous original papers on Indian snakes were 
published over a long period of years in past numbers of the 
Jotirnal, 

Dr. Smith’s own chief contribution to Indian herpetology, of course, 
consists of the three volumes of the Fauna of British India series 
published between 1941 and 1943, which is the standard reference work 
on the subject. The volume on Amphibia is yet to be compiled. 

Fish and Fisheries 

Of the seven papers published in this section the following two 
are specially noteworthy: 

1. ‘Fisheries Research in India’ Part I by N. Kesava Panikkar. 

2. ‘Recent Advances in Fish Geography in India’ by S. L. Hora. 

Dr. Panikkar discusses the subject under five heads^ viz. (i) The 

Problems, (2) Introduction and Retrospect, {3) The Research Institu- 
tions, (4) Survey of Resources and Statistics and (5) Fishery Biology 
and Fishery Management. A brief outline of the various aspects 
of the problem are given and of what has been done together with 
what remains. An account of the activities of the three Fisheries 
Research Stations in India is furnished, and attention is drawn to 
the lack of a fisheries research vessel in India which greatly hampers 
marine investigations. The paper, which is the first part of a general 
surv^, is a masterly exposition of the present state of fisheries research 
in India. 

‘Recent advances in Fish Geography of India’ is the text 
of the lecture delivered by Dr. S. L. Hora at the Annual General 
Meeting of the Bombay Natural History Society on July agth, 
1952. 

Dr. Hora traces the geological history of the Indian freshwater 
fishes and outlines the recent advances made by palaeography in India, 
and its bearing on his Satpura Hypothesis for the distribution of 
Malayan forms of freshwater fishes to south-west India. 

Other important and useful papers on fishes published during the 
year are Hora’s ‘Functional Divergence, Structural Convergence and 
Pre-Adaptation exhibited by the Fishes of the Cyprinoid Family 
Psilorhynchidae Hora’ and ‘History of Transplantation and Introduc- 
tion of Fishes in India’ by S. Jones and K. K. Saroj ini which is 
valuable as a record and for purposes of reference. 

K. Chidambaram and G. K. Kuriyan’s ‘Notes on the Grey Mullets 
[Mugil spp.) of Krusadai Islands, Gulf of Mannar ‘On some Develop- 
mental Stages of Caranx kalla Cuv. & Val-’ by S. V. Bapat and 
Raghu Prasad and A. St. J. Macdonald’s ‘Fishing Holiday in North 
(larhwal’ conclude a useful batch of papers on fishes. The last is 
of particular interest to anglers as it gives a detailed account of 
facilities and prospects of trout fishing and feathered game shooting 
in and around the Gulina Lake. 

14 
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Seven papers were published, including' pans n anu m ui 
of the Marine Fauna of the Karwar Coast and Neighbouring Islands’, 
an admirable series which should be of much help to zoology students 

in colleges. ... , 

M, A. Wynter-BIyth in iiis * Butterfly Collecting in India mentions 
that the beauty, variety and abundance of Indian butterflies are the 
factors that sustain the interest of a collector. He points out that 
although the prospects of discovering novelties in India are now 
remote, there is a wide and untouched field for ecological studies 
open to workers on the early stages of butterflies, and allied 
subjects. 

Sir Keith Cantlie supplemented his previous paper on Assam by 
‘More Butterflies from the Khasi and Jaintia Hills h 

‘The Desert Locust and its Contror is a joint paper by Hem Singh 
Pruthi and R. D. Bhatia giving an account of the life-history, breeding 
and migrations of this destructive pest. A review of the Locust 
Control organization and its work is included. 

‘Mosquito Work in India^ by Sir Gordon Covell (formerly Director, 
Malaria Institute of India) reviews the events that led up to Ronald 
Ross’s romantic discovery of the mosquito transmission of malaria, 
and the subsequent work done in,., this direction by various other 
investigators. 

‘Notes on the Crab Fishery of Chilka Lake’ by S. Jones and 
K. H. Sujansingani concludes the list of papers on invertebrates. 


Botany 

Twelve papers wefe included in this secd^ 

Rev. F’r. Santapau published two parts of his serial ‘Contributions 
to the Bibliography of Indian Botany’, which is intended as a com- 
plement to Blatter ’s ‘A Bibliography of the Botany of British India 
and Ceylon’ published in the JowrnaZ (Vol. 20, 1909). 

In his 'Notts on the genus Salicornia Linn. (Chenopodiaceae)’ 
Charles McCann (formerly Joint Curator of the Bombay Natural 
History Society) records comparative field and morphological 
characters of the two species of Saiicornia— the Asiatic Salicornia 
hmchiata Roxb. and the New Zealand S, australis Solander, and in 
‘New Finds of Indian Cucurbitaceae’ H. L. Chakravarty describes 
nine new species and one new genus of the family Cucurbitaceae. 

Lt.-Col. R. W. Burton’s ‘The Linaloe Tree {Burs era delpechiana 
Poisson)’ describes this comparatively recent introduction to the Indian 
flora from Mexico now planted in South India and elsewhere and 
refers to the commercial importance of this species for the sake of 
the valuable oil it produces. 

‘The Poisonous and Medicinal Plants of India’ by L C. Chopra 
and L. D, Kapoor, embodies a classification of Indian poisonous plants 
based on their toxicological properties and their' cultivation. 'The 
authors review the work done in this connection by the Indian' Council 
of Agricultural Research. 

‘Observations on the Distribution of Gymnosperms in Eastern 
Nepal’ by M, L. Banerji and ‘The Control of Aquatic Vegetation with 
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'‘2, 4-D” ’ by R. Srinivasan and P. L Chacko, are other titles in 
this section. 

One of the most outstanding botanical contributions is Dr, N. L. 
Bor's ‘The Genus Poa Linn, im Ihdiah It is published in two parts 
and gives keys to the identification of 49 species together with line 
drawings showing characteristic features. 

■ General Natural History 

-M-. A. Wynter-Biyth in Part 11 of ‘A Naturalist in the North- 
west Himalayas' lists some striking plant and- animal species met 
with on his trek through the valleys of the Beas and the ParbatL 
Typical Ibex country is deseribed and illustrated by photographs. 
Altogether this is an absorbing article, and the editors wish they 
could treat their readers to more of such stuff. 

Wild Life and Wild Life Reserves 

‘The Management of India’s Wild Life Sanctuaries and National 
Parks’ by E. P. Gee, is a comparative account of National Parks in 
countries like Britain, U..S.A., Africa, etc., with those in India. 

Some helpful suggestions are offered for the guidance of executives 
and for adequate measures to conserve wild life in India before it 
is too late. Mr. Gee advocates that all important preservation areas 
should be directly under the control of an independent and permanent 
trust, secure against all ephemeral political considerations and 
changing influences. 

‘Wild Life Reserves in India: Uttar Pradesh (U.P.)’ by T. N., 
Srivastava gives an account of the Kansrao Sanctuary. Appended 
to it is a note by Lt.-Col. R. W. Burton on Wild Life in India. 

G E N E R a l 

‘The Assam Earthquake of 1950’ by E. ;P. Gee, ‘The Climate of 
India’ by S. K. Banerji, ‘A Note on some Natural Barriers in Burma’ 
by J. M. D. Mackenzie and ‘Deep-sea Oceanographic Exploration in 
Indian Waters’ by Lt.-Col. R. B. Seymour-Sewell, come under this 
head. 

In the first paper Mr. Gee describes the Assam Earthquake of 
1950 and details the consequent effects on the physiography of that 
region — both immediate and long-term. - 

Dr. Banerji ’s paper, a request contribution to our Anniversary 
number, is a succinct review of all the factors that go to make up 
our climate, and the manner of their operation. It will be of the 
greatest usefulness for a proper assessment of locality data in ecological 
field studies, whether of plants or of animals. * . ' - 

-Lt.-Col. R. B, Seymour-Sewell in'his very readable article summarizes 
all the oceanographic work carried out in the Indian Region, com- 
mencing from the ‘Challenger’ Expedition' of 1872 upto the present, 
and the very considerable contributions: to the -science made by -the 
Royah Indian Marine ships ‘Investigator F. and ‘Investigator IF. 'Some 
of . the important results' of oceanographic, survey work: in- the Indian- 
Ocean are mentioned, ^ 
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Miscellaneous Notes 

Ninety-four notes covering nearly every branch of Indian natural 
history of popular as well as scientific interest were published. 

P U B L I C A T I O N S 

^Butterflies of the Indian Region’ by M. A. Wynter-Blyth, ‘Some 
Beautiful Indian Climbers and Shrubs’ by N. L. Bor and M. B. Raizada 
and the second edition of ‘Some Beautiful Indian Trees’ by Blatter 
and Millard are all in the Press. Efforts are being made to make 
them available to members as early as possible. The fourth edition 
of ‘The Book of Indian Birds’ is exhausted. The preparation of the 
fifth edition is being taken in hand. 

Expeditions 

At the request of the Kashmir Government, who desired expert 
advice for rehabilitation of their badly depleted wild life Messrs. 
Sdlim Ali and R. C. Morris visited Kashmir as the Society’s repre- 
sentatives in October 1952. They surveyed the various game 
sanctuaries and submitted a report recommending suitable measures, 
which it is hoped are being duly implemented by the authorities. 

Mr. Wan Tho Loke, who has been recently elected a Vice Patron 
of the Society, financed an ornithological expedition to Sikkim — ‘The 
Loke-Sfilim Ali Sikkim Expedition’ — which was in the field between 
November, 1952 and March, 1953. The expedition collected about 350 
specimens in addition to very useful ecological data concerning bird 
life at high altitudes in the Himalayas in winter. The thanks of the 
Society are due to Mr. Loke for his generosity in making the expedition 
possible, and to the Government of Sikkim for providing the necessary 
facilities for the expedition’s activities. 

Nature Education 

The scheme has been steadily progressing with waxing popularity 
and usefulness. Its activities during the year under review were mainly 
centred on (i) popular talks on simple natural history topics for 
children, (ii) establishment of Natural History Clubs for teachers and 
(iii) Nature Study Clubs for children and (iv) arranging field-trips for 
both teachers and pupils. 

About 2,000 children attended the talk on ‘Plant and Animal Life 
in Ponds and Aquaria’ which was followed by suitable films. 

Teachers showed considerable enthusiasm and joined in large 
numbers ‘The Teachers’ Natural History Club’, Several field-trips 
were arranged under the guidance of men like Rev. Fr. H. Santapaii, 
sj., Dr. R. N. Sukheswaia of St.. Xavier’s College, Dr. P. J. Deoras 
of the Haffkine Institute, etc. 

‘Nature Study Clubs’ for children seemed most popular. These 
were established in 15 schools. 75 meetings and 3 field-trips for 
the benefit of children-members, were conducted by the Nature 
Education Organiser and the response of children to these, was 
commendable. 
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^\"iLD Life Preservation 

Hunia}ain Abdulali, the Society’s I'epresentative on the Bombay 
vState Parks and Gardens Committee, has been busy helping to frame 
the Rules for the operation of the Bombay Wild Animals and Wild 
Birds Protection Act, 1951. The work is completed and it is hoped 
that the Act will come into force at an early date. Both the Act 
and Rules are designed with the greatest care and deliberation. With 
suitable amendments, as they appear called for, to remove anomalies 
and loop-holes they should serve as models for other States of the 
Indian Union, and go a long way towards making wild life conser- 
vation more effective. 

R E V E N U E A C C O U N T 

The total receipts during the year amounted to Rs. 56,900-4-ia 
which includes a donation of Rs, 6,000 from Mr. W. T. Loke to 
finance the Sikkim Ornithological Expedition and the usual annual 
grants of Rs. 8,000 and Rs. 4,000 from the Government of India and 
Government of Bombay respectively, as compared with Rs. 53,390-2-3 
during the last year. 

Sales of the Society’s publications showed a small increase as 
compared wuth the previous year ; stocks of the fourth edition of 
‘The Book of Indian Birds’ were practically exhausted by the end of 
the year and it will take some time before the fifth edition will be 
ready. The following is a comparative statement showing the different 
sources of revenue received in 1951 and 1952: — • 




Revenue 

in 

1951 

Revenue 

in 

1952 

Increase 

■ ^ ■ in . 

1952 

Decrease 

in 

1952 

■■ . , ■ ■■ ■■ ■; ■■ ■ . ■. 

Rs. 

a. 

p- 

Rs. 

a. 

p- 

Rs. a. 

P* 

Rs. a. 

3. 

Subscriptions 

21,342 

0 

0 

22,672 

0 

0 

1,330 0 

0 

■ . : — 


Entrance fees 

1,522 

0 

0 

1,460 

0 

0 

■ — 


62 0 

0 

Publicatmts : 











Books 

6,236 

0 

0 

6,799 

0 

0 

S63 0 

0 

■■ 


Journals 

4,217 

0 

0 

3,708 

0 

0 

■ .... 


509 0 

0 

Interest on Investments 

3,295 

0 

0 

3,946 

0 

0 

651 0 

0 

; ■ ' — __ 


Sundries, Taxidermy, 











Advertisement, etc. 

778 

0 

0 

315 

0 

0 




463 0 

0 

Gf'-ants : 











Govt, of India 

8,000 

0 

0 

8,000 

0 

0 



. 


Govt, of Bombay ... 

8,000 

0 

0 

4,000 

0 

0 

.. 


4,000 0 

0 

Donation — W. T. Loke 











for Loke-Salim Ali 











Sikkim Expedition... 

.... — 

- 


6,000 

0 

0 

6,000 0 

0 

;■ _ — .■ 


Total ... 

53,390 

0 

0 

56,900 

0 

0 

8,544 0 

0 

5,034 0 

0 


Net increase in revenue in 1952 over 1951 is Rs. 3,510. 

The total number of members on our books as at December 31st, 
1952 was 1,083 of whom 226 were life members. Subscriptions for 
1952 have so far been received from 721 members. During the year 



Staff 


The work of the staff has been satisfactory and the Committee 

wish to record their appreciati^^ 
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The Committee’s thanks are due to Mr. P. M,. D. Sanderson for 
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the Society’s interests in the U.K. since the death of Mr- Millard. 

APPENDIX TO THE HONORARY SECRETARIES’ REPORT 

COVERING THE PERIOD JANUARY TO AUGUST 1953 

During the year 34 new members joined against which 4 died and 
26 resigned bringing the number of ordinary members on our rolls 
to 861... 

721 members paid their subscriptions for 1952 and 618 have so 
far paid for this year in addition to which we have 225 Life Members. 

A talk was given to members and their friends at the B.E.S.T. 
Hall on Friday, February 13th, 1953 on Indian Wild Life by Shri 
J, V. Karamchandani, the Wild Life Preservation Officer, Bombay 
State. It was followed by Mr. F. W. Champion’s film on Wild Life 
in India and Major Jim Corbett’s film on the African Elephants, 
kindly lent by the Fauna Preservation Society, London. 

A itieeting of members and their friends was held at the Durbar 
Hall of the B.ombay Branch Royal Asiatic Society (Town Hall) on 
Monday, March 2nd, 1953, to welcome the distinguished zoologist 
Prof. Dr. Bernhard Rensch of the University Zoological Institute, 
Munster, and his four co-workers, who were in India on a zoological 
expedition. 

Dr. Rensch gave an interesting talk on ‘Ecological Bases of 
Animal Geography’ illustrated with lantern slides. We hope to 
publish the text of this talk in a future issue of the Joiirual, 

To bid farewell to Lt. -Col. R. W. Burton, one of our oldest 
members and a veteran sportsman and naturalist on his departure from 
India, members and their friends met on April 15th, 1953, at the Durbar 
Hall of the Bombay Branch Royal Asiatic Society. Col. Burton 
addressed the gathering on ‘Wild Life Preservation in India’, the 
text of which will be printed in the Journal for August 1953. 


The Bombay State Advisory Board for the Parks and Gardens 
Department on which the Society was represented has been wound up 
and the Kanheri area which was the first attempt at a National Park 

has been transferred to the Milk Commissioner for administrative 

purposes. 

* * * * 

The Bombay Wild Animals and Wild Birds Protection Act^ 1951 

to which several references have been made in previous reports was 
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56 new members joined; 6 life members and 5 ordinary members died, 
and 39 ordinary members resigned. 
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brought into effect from May ist, 1953, under Mr. J. V., Karam- 
chandani, who is also Conservator of Forests, Central Circle, Bombay. 
Several Honorary Game Wai'dens have been appointed but the Board 
which was to advise Government on matters relating to the Act has 
not yet met, nor has any independent wholetime Wild Life Preserva- 
tion Officer, as provided by the Act, been appointed. It is hoped 
that all this will be done in g'ood time and that this Department will 
not share the fate of National Parks. 

To our knowledge two prosecutions have so far been launched 
under the Act, the first relating to a basketful of partridge offered for 
sale in Bombay City during the close season and the other relating 
to a barking deer shot with slugs, said to be shot at night out of a 
car, in the close season, and without a game licence, constituting 
several offences under the Act. While every effort was made tO' make 
the Act foolproof one great difficulty in enforcing it is the general 
ignorance regarding it. In the second case the Honorary Game 
Warden spent half the day at a police station recording the offence 
and attended Court four times to see the accused acquitted. We 
have not yet seen the details of the judgment but efforts will be made 
to draw attention to the necessity of tightening up the regulations 
further, if this should be found necessary. 

The Act was passed on the assumption that it would be possible 
to run it with the assistance of the sportsmen of the right kind and 
it is * therefore essential that there should be co-operation among 
shikaris and that those who take upon themselves the activities of 
Honorary Game Wardens should be rendered suitable assistance from 
all quarters. Until all departments are suitably informed this help 
is not available. 

■ ^ ■■ -it ^ .. -x* . ' ■ ' ^ 

The Nature Education Scheme which the SoGiety has been running 
for five years with the assistance of a Government grant has been 
renewed for another year and Government desire that its activities 
should be spread over the whole state and should not be restricted to 
the City of Bombay. Efforts are being made to issue publications 
containing black and white and coloured illustrations which would 
be saleable at a few annas and which w^ould be suitable for distribution 
among school children. The Nature Education Organiser has also 
been instructed to extend his guided tours which have so far been 
centi'ed around the Natural Histoi'y wing of the Prince of Wales 
Museum to the Victoria Gardens and the Taraporevala Aquarium. 

The following 69 members have joined since the last Annual 
General Meeting : 

Front Tst August to ^ist December 195a 

The Principal, Government College, Ajmer; Lt. -Col. L. C. R. 
Emmett, m.b.e., Mariani, Assam; Mr. D. T. Punjabi, Bombay; Capt. 
R. A. Wilson, b.g.r.b., Bridgemanganj, Gorakhpur District; Mr. 
Mahendra Khatau, Bombay; The Principal, Vijay College, Bijapur; 
Shri Girja Shankar Bajpai, Governor of Bombay; Mr. J. J. B. 
Sutherland, Calcutta; Mr. Ralph Charles Mowde, Calcutta; Mr. C. H. 
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Perrv Ghatsila, Bihar; His Highness Maharawal Shri Digveerenclra- 
sinhii’ Bansda; Mr. C. . 1 . D. Greig, Naduvaltam, Nilgins; Dr. B. B. 
Mclnteer, Lexington, Kentucky, U.S.A.; Air. Archibald, Fort 
Elizabeth, South Africa; Mr. K. V. Shcnoy, Bombay; The Librarian, 
India Office Library, Commonwealth Relations Office, London; Ihe 
Professor of Forestry, University of Rangoon, Burma; Air. P. J. De 
Larosiere, Bombay; Air. A. J. Butler, Gauhati, Assam; Sir Alexander 
Clutterbuck, g.c.m.g., m.c., New Delhi; Mr. Colin Hedley Scott, 
Koni P.O., Travancore; Mr. W. E. Kollmyer, Bombay; The 
Librarian, Agricultural Institute, Allahabad; Mr. K. Kolandavelu, 
Kalipatti, Salem; The Principal, Jai Hind College & Basant Singh 
Institute of Science, Bombay; Idle Divisional Forest Officer, West 
Thana, Thana; Aiiss E. C. Fairbanks, Nadiad ; Air. V. C. Shukla, 
Director-in-Charge, M/s. lAllwyn Cooper, Nagpur; Air. Feroze 
Darashaw Gheyara, Nanpura; Air. Praphulla Kumar Ray, Fillans-hat, 
Jalpaiguri District; Mr. E. G. Willis, Chirala, Guntur District; Airs. 
S. Millard, Tunbridge Wells, Kent, U.K. 

From ist January to >ytli July 1953 

Dr. K. M. Moghe, Bombay; Mr, J. S. Lall, Dewan, Sikkim State; 
Dr. V. G. Khatu, Bombay ; The Deputy Director, Bureau of Agricultural 
Information, Lucknow; The Divisional Forest Officer, Working Plans, 
E, C., Dhulia; The Divisional Forest Officer, Kolhpur; Mr. K. J. 
Nanavathy, Ahmedabad; Mr. J. H. Burnett, Cinnamara, Assam; Mr, 
K. V. Talcherkar, Bombay; The Conservator of Forests, Western 
Circle, Naini Tal; The Bursar, Sacred Heart College, Thevara, 
Travancore-Cochin State; The Fisheries Development Officer, Bhopal; 
Mr. Gerard T. Kenay, Ghum, Darjeeling; Mrs. Syamala Murthy, 
Calcutta; Mr. R. Sankaranarayana Pillai, Tirunelveli; The Con- 
servator of Forests, Eastern Circle, Dhulia; Mr. Reayat Khan, 
Aligarh University, Aligarh; Mr. E. L. Bell, Tavoy, L. Burma; Air. 
Ian Pag'e Johnston, Calcutta; Air. V. Ai. White, Bombay; Air. P. L. 
Achard, Panighata, Darjeeling; Mr. Ai. Muthuswamy, Madurai; The 
Divisional Forest Officer, Working Plans, N. C., Barocla; The 
Librarian, Bombay Branch of the Royal Asiatic Society, Bombay; 
The Conservator of Forests, Western Circle, Nasik; Dr. Dora Use, 
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BOMBAY NATURAL HISTORY SOCIETY 

NATURE EDUCATION SCHEME 
Receipts and Payments Account for the Year ended 31st December, 1952 



MINUTES OF THE ANNUAL GENERAL MEETING OF THE 
BOlMBiVY NATURAL HISTORY SOCIETY HELD IN THE 
CONFERENCE • HALL OF THE J 3 .E.S. & T. UNDERTAKING, 
ELECTRIC HOUSE, ORMISTON ROAD, BOMBAY, ON FRIDAY 
THE 7TH AUGUST 1953, AT 6 p.m. WJTH REV. FR. H. 

SANTAPAU, S.J., IN THE CHAIR 

1. The Honorary Secretaries’ Report for the year ended 31st 
December 1952 having been circulated was taken as read. I'he Jt. 
Honorary Secretary then enumerated the activities of the Society 
during the period January to August 1953 (for details sec p. 978), 

2. The balance sheet and statement of accounts presented by 
the Honorary Treasurer were approved and adopted. 

3. The Committee’s nominations to the Executive and Advisory 
Committees as. previously circulated to members, were, accepted. In 
addition the following two nominations were received and accepted — 

Executive Committee — 

Mr. J. A. Singh oF Bombay — proposed by Mr. G. V. Bcdekar 
and seconded by Mr. Humayun Abdulali. 

Advisory Committee—- 

Mr. E, P. Gee of Assam — proposed by Col. R. C. Morris and 
seconded by Mr. Salim Ali. 

The formal business of the meeting concluded with the showing 
of a colour film by Walt Disney entitled ‘Seal Island’ which was 
greatly appreciated by all present. 
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